RR” A. = -P I 
= ies SW AER $0] 
; 


of” T--} tes Pra 
OR, THE 


Surveyed and laidqurt in amor 
Accurate,Plaih and Expeditious Plag | 


' _ »- theti hath hitherto been . if 
performed: WM 


Being a W 0 K K E hc uſefull forls 


Surveyors, . Brick-lay a» | 
Engineers, © Paineers &c.7 


And'generally for all then that are 
Ingeniouſly affeted with fuch' 
Kindeof Learning. 
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Tothe Gals | Hibioaindl coco 
Learned Mecwnas, and Pa- 
| tron of e Arts and Sciences) 


| THOMAS HAT(HER- 
oþ of Carly in the County*of . 
j 

| 

| 


Lincolne, BY 
A 

P-S351R , there was never any 

WP ching lo well contrived by } 
the- wit of man , that hartr. 
notbeen ſubjze& to the cen-; 
ſure and miſconſtrugion of 
the Envious. Nor do I at ithis time* 
(in the produQtion of this {mall peece } 7? 
, except Immanity from the Cenſotioths | 
| AT Critaky” is 


| The Fpiltle Degas. 
| Criticks of this preſent Age 5 yet for 
ſieK was this work never intended, but 
offely for the more Learned and \Ju- 
|} dicious, whoſe candid Cenfures I dare 
© abide. Nunquam enim doftorum bomi- 
mum caStigationes moleſte tuli , ſed in 
bac: imprimis tracatione weritatis, e-. 
tam imploro. But yet not without 
Eabour and Difficulty can Books have 
'patfſage into the World, for ( as one 
well obferves) Librornm fortuna tin 
bil fere 4 liberorum conditione diſſenſit ; 
ih bis edendis inſudat corpus , anitns 
in 'illis eftuat. However to the end 
the Placid Fruit of thefe my Labours 
(now grown up amongſt the Wild 
Grapes of the Field) may be cheriſhed 
afid” preferved from the Tarbulent 
Storms of male, diſcontenred; and de- 
tracing Spirits, it now ( being come: 
to'Ts 'Matutity -and' Perfe&ion ) molt” 
humbly implores the ProteQion of ſointe 
Learned MxEcranas to defend” it.” 
Ard 
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0 
And being well aflured Go I R } of your 
moſt, Heroick and Candid Diſpoſi4 1400, : 
and more , eſpecially of . your ,greax- 
Learning, and moſt Excellent Knows: 
ledge in the Martaz maricay * 
ArxTs and SCIENCE s, wherein 

you have been Exerciſed, even. from 
your: Youth ; it therefore, caſts. it ſelf 

into the Arms of your known Human 

ity for Shelter and | Proteftion,, not, 
doubting bat that your Refulgent Raieg, 
ſhining thereon , will be ſufficient.(to. 
annibilate and difpell the moſt dark. 
and miſty Clouds Sending our Horis, 
20, which will thereby not a little cone" 
ſolidate and ftreagtheu both my. preſeng,\ 
and future undertakings for the, pubs. 
lique's 700d, and excite the Author toa- 
grateful acknowledgment of your me=, , 
mgraple vertaes, and to cccho forth the. 

prai iles gue ta your Name and Emmency, 
in rhe words © the Poet. VESTS 
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The Epiſtle Dedicatory. 
| 0 &+ prafidium, &* dulce decus menn! 
 +.SJKR, Enecd not tell you how ne- 
| celfary and beneficiallGzomrra Y is 
> tothe Common-wealtb, whoſe Excellent 
and manifald. uſe may challenge an 
equality with moſt ( if not any ) other, 
and its certaiity-above all otherSciences, 
ii reſpe& of its pure, genuine , and in- 
fallible Demonſtrations.” Nam. cum- ce- 
tore artes 'probabil: quadam opinione. cone 
ftent, cert; Geometria(jnter Mathematicas 
fſpeSatiſſima.) weritatis confirtratione ſe 
ipſam thetur &» commendat. All other 
Arts, Scaences, and: things i in the. World 
may: Berreſted and inverted, according 
to thefancy and willLof men.” Het gu 
ten ipſe z fuo innixa_preſidio, perfetua, 
frmplex.,, OO» uninſmodi eſt ;\ 'zulla -buc 
covtrowerſia, nilla- deceptio incidit, que 
nou ſtatin ad wertiati; fidem, probati6- 
nem; referatur ; ejus quippe rationes non 
perſi nadent, ſed cogunt, ſaith Pelctarins. 
Pur as for the Excellency of the Art, it's 
well 


The EpipleD gicatory 
well known eo your wolrly ſelf, All 
that [ have: endeavoured i 1s to profit, 0s 
thers, andito make my*#/genr and fin- 
 thomiReadr able to benefit his Countre 

and Common- weale z which Certes is tr 
more then: the common Law of Hama- 
nity requifesat all owt” bands, aid" fir 
(like: ſome) to, bury their Treaſures in 
the Aſhes of Oblivion, Non walet 
qui ſine Stutligh evi : , (ſaith one) O #in- 
immo_otings  abſque literis mors eft,, 
UVIV1 | ulturs; wW hich puts 
me in min; 'of that excellent ſaying of 
Talh. Noz, nobis ſolum nati ſumns,&c. 
Wield (Noble Sir) I have .cndea- 
voured (Quantum fas eft) in as plain 
and. furcibt af Method as I could ima- 
gine, to lay down the Art of Surveying 
by. the Agrimetricall Table onely Gas 
being the beſt Inſtrument now known 
for. that purpoſe ) and to furniſh the 
whole Weorke with ſuch Theorems, and 
Problems Geometricall, as are moſt ne- 
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ect of your. Is Jo ri jog 
ment and knowledge in the Mathema- 
ticks, I therefore now .in/ all humility 
commit it to your proteQion, reſting, 
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| To The | 
Courteous Reader, 
X-- W Fng lately requeſted by divers of my 
Joao. Countrey-Men,' to write ſomething 


MM F Surveying, that might be uſe- 
9 fill to the Republicky, 1 did, in a 


preſented to thy wiew ; which may be uſefull to thee, 
and ſerve for thy Pocket-Companion, when thou canſt 
not bave the uſt of a larger Book upon this SubjeF. Trac 
it is, I might have wrote more largely, but perhaps I 
ſhould then have appeared more intricate, and leſs pro- 
0 | fitable : 


To the Reader. | hn 


firable * and though-l have affeed brevity, yet have 
1 throughout proceeded in. [0 plain a, Method,that (1 
doubt not but) the work mill be perſpicnons 20 the mean- 
oft capacities, for mbaſe ſakes alone jt-was principatly 
#utended neither have 1 omitted\any. thing that 1 
thought neceſſary, or expedtent in the eaſt, © © 
Ani for as much as the Antiquity of the Art of Sur- 
veying 7s very great (and well known to moſt ): as 
we may real in the Prophet Zachary, Chap. 2. v. 1, 
mhere the Prophet ai of Fhat when he lifted ap his 
eycs; he beheld a Man with a Meaſuring-line in 
his hand: and when the Prophet demanded the Que- 
ftion, whether be went, he (aid unte dm, He went 
ro Meaſure Hieruſalem, tolce what,is the breadth 
thereof, and what is. the length thercof. - of 
fucb valut, aud eflzmation was this learning in Pla- 
10's t2me, that he. would admit noae into the Phik 
fophy-Schoole: » that was wot ehilful in Geometry 3 
thinking thers nt capable. aud fit Auditors: whente 
warthat inſcription 0Uer the Philo pphicall Schoole-. 
of Geametry, come withinthe(c doores... . Naw. 
the epd of. Geometry is to Meaſure well, aud 1644 not 


onely things upon the Earth, but.in the Heaycns 4-. 


dave, to be underſtadd by thaſe Glorgous Creatures, the 
Stin, Moon, ezd Stars ; whoſe true. Hotiens, Mag- 
2/twdes, Intervals, and Diſtances From the Earth, and 
among ſt themſelves, are onely to be kyown by Geome- 
fry , whoe hand-maid is Arithmetick ; her ec: 
| rabl; 


"3 ves. © 5 
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'rable companion: rouching which 8. Augpſtine ſaith, 


8 Nemo ad divinarum”', | humanarumque* rerum 


1 cognitionem accedat, nift prius annumergndi arz : 
| tem addilcat.. The/#Sciences then ,' as they art of 


ſingular uſe and Levefit, in all our humane affairs, / | 


| are they helpfull to us to unlock many Myſteries in Di- 
| vine Writ, which cannot ſo well be underſtood withadt 


! 
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ſame knonledge therein: but 1 ſhall 'now- forebear to 
inſ{ance 11 particulars,” boping no Man 3s ſo maligne, 
as to thith any Lahours, in a Work of this nature, 10.bz 
fruitleſs er vaine. OLIN, 
Bejides , the utilily hergof” 7s as great, as the Sci-" 


| ence #8 ancient ; for, what is more neeſſary tn « well 


ordered Common' Wealth *- how can a. Man fitly enjg 
his owne , or knew what he pefſeſeth, without ſame 


| okill 1u\ this, Att, or the aſiiftance of a Surveyor; 
| whoſe office js cli? fly, Cuilibet dare quod ſuum ef; 


| to 2ive every Man bis own, ' as well one Man as ans; 


ther ; for. as it helpath the T.014 tohave'a tur knows 
ledge of* bis own efate, hy a due and accurate Survey; 
of the [ams; ſo it aſſures the Tenant of bis Meaſure 
and juſt due, whereby the Lord ts neither abuſed nor 
the Tenant demnified and 'grieved. by: falſe infor- 
mation; and thertfore that. common ſeyiug, that Sur- 
veying is bad for the Tenant , and canſeth him to 
have hard bargains, by letting the Lord know what be 
ho deth of bim, can be nothing but a meere Cavill-of 


ſame diſtomtented braines. Doth his knowledge either 


abridge, or wrong his conſcience? No' ſure”: tis other- 
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T6'thd Reader. 


win fit a we Gentlemen worth gud, quality 4 


"enducd with the light of divine reaſon, and for fuch 


: 
terene /ptrits as grove in the Earth, and make that | 
"#hetr Majnmon, let them awake, and-heedfully ſhun | 
"ad beware of filthy avarice, and oppre/5ion of their © 

oore Tenants, which through the had examples of | 
ſome men, is now grown one of the greateſt Scars to | | 
true honour and reputation, that this latter Age hath q pl 

Produced , whereby that of the Apoſtle Zr fully we- * /o 
rified, wha ſaith, That in the laſt dayes, Men ſhall | 
be” lovers of themſelyes, covetous, boaſters, | , 
proud; &.' a72t7s 2 Tim. 3: 2. /a 

' Moreover, as the Science of Surveying 2s Apct- |*r,, 
ent, and profitable, in finding out the truequaniity of 
every Mans Lands and Poſsefhions , /6 rs it of fin- ) ; 
ood uſe in taking the juſt and true dinenpan of al! — 


z 
a 


nae of Superficies axd Solids , «5 Walls, Ty- | 
ling, Glaſs-worke, Floors, Partitions, Wain- Fr 
ſcor,, Hangings, Ceiling , and the life: as alſo | o. 
4#n men/aring of Heights and Diſtances ,. Plotting 
ef whole Countreys, Towns, 42d Cities, 41d i; 
mnumerable other matters of \greateſ? weight and inp- | 
poriaice, wherein the aid and aſuftance of this Sci-. | 
ence #5 necefſarily required ; Quid yis amplius ? 
Befides , how 0s; BY; this Art ts 81 the common. [Re 
Artificer , the ordinary Maſon ard Carpenter can , |, *- 
eafely reRtifies in the Menſuration of his Fete and_.. wb 


Timber, of” what forme and faſhion ſoeuer FMT Wie I 
F* 


Thjs Science thin being /6 uſefull 4nd commodious, | 
IJ 


brinos 


" To.the Reader. | 
| brings that ſaying.of” the Philoſopher” ;nto minde; 
[ Bonum, quo commutnius &o, melins'; Goed,, 1he 
| more. common, the biiter it ts + and therefore. tis 
1 cheafly that T preſent thee with this ſmall Mite, which 
' 3 may aſi thee in the performance. of ſuch things 
} as are of no (mall moment in Mundane affaires. _. 
\ © ' Put what nted 1 ſpeak further hereof , {ince the 
' 4 ſingular ufe of this Art is ſo generally known to the 
| World, and therefore T ſhall now pugieed to grve you 
| ſome account of the following Treatiſe, iS 
| The firft Book conſifftth of certain Definitions, 
and Problems Geometrically, which are laid dow 
ſuccin#ly, as the ground and foundation of the who 
Work. | 
|  1n the ſecond Book is contamed the Dimeuſion of 
\t? plain Triangles, according to a Table of Artifictal 
* | Sines, Tangents, and. Logarithms, which ts of ex: 
\ | celemt uſe #1 finding the [uperficiall content uf all 
\ ' kinde of Figures; and in taking of Heights, Di- 
7 . ſtances, andthe like. Sager 
| *1n the third is containtd the menſuration of the ſu-_ 
wb Perficiall content, or Area of any Figure, Plot, Pecce. 
x of Ground, Map, or the like ; of what forme, faſhi- ; 
on, or proportion ſoever. « 
In the fuurth of 4;p a briefe and ſpeedy wa) of 
{\Redudtion, whereby all main erof Figures may bere-, 


PI 


> duced » from, ont forme to anocher, retatuing ſtill the 
[ame quantity and proportion. on 
| "The fifth Book tems how to vide any Figure... 


given 
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given into as mary parts as ſhall be. requireg,.. and to 


cut off” from the ſame any quantity whatſoever, ;.' | 


T he: Sixth Book ſhews how to. Plat exadtly all man- | 


.#er of Grounds whai/cever, /everall wayes 5 and to 


 Jiwde the juſt quantity and proportion thereof, after a 


more ſubſtantial manner thea hath hitherto been per- 
formed, 

To: which Book is annexed ( as an Appendix to 
the Art. of Surggying Lang, #in genera/l) a conveni- 


ent: and neceſſary Tract, Intituled, Scalx Orthogra- | 


phico-metricz, &c. or, an Addition, &s5. ts the | 


. Artof Surveying, &'c. as\may be further ſeen in its ; 


- SAAB ln ;t Fate. & 


Title there. Which coming opportunely to my hands 
From the Author himſelf), 1 thought good to make 
publick, here with my own W ork , as being pertinent 
and proper to the prefent Subjef. | 

_ In the feventh Book is ſhewed both Arithmetical- 
Iy, and by Tables, how to Meaſure exattly all manner 
of Walls, Timber-work, Roofes of Houles, Ty- 
ling, Boords, Glaſs, Wainſcot, Ceilings, Paye- 


oo dhe. ar rr more nr 
Le... ht 


ment, and the like ; as alſo Timber and Stone, of | 


what forme ſoever. 
The eighth Book contains certain Problems, both 
ef Altimerria and Longimetria ; whereby al! 
manner of Heights and Diſtances may exa&#ly be 

found out and determined, | 
The ninth Book ſhews how to inveſtigate, and finde 
#u; the true diflance of any two places upon the Ter- 
reſtriall-Globe ,: from on? another , as th:y are 
| bs meaſure 


 ronghly , and doubt 
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meaſared upon the Earth Superficies in a Spbzri- 
call-line. | 

” The tenth Book contains certain Rudiments' i» A- 
ſtronomy ,” #1 4 definition of the Circles'of the 
Sphere, with the manner how to reſolve all the moſt 
neceſſary Propoſitions therennto belonging ** Alſo 
Problems iz Horologiography, o Dialling, and 
to make Horizontal}, or Verticall Dialls, ether 
Dire& or Declining, With ſundry other Rules 
and Tables,to finds the true hour of the Night bythe 
Sun, Moon, and Stars. _ | 

Having thus given jou a ſhort view of the ſeveral] 
Sections of this little Book, 1 [hall uot-make Apo- 
logy : but my on is , that you would read it tha- 

not , but you ſhall finde as much 

Profit, if you read and pradtiſe it , as. 1 have taken 
paints and delight in compoſing it for thruſe 'andbene- 


' |} fits and if 1 finde your candid acceptance harerf}, it 


will incourage me ſhortly to inlarge my preſent concepti- 
onsuponthis $ubje?. So wiſhing you a bappy progreſs 


' #1 all your juſt endeavours, I rift 


na wa. 


ws 


Dar. Luftenhamiz 
Idibes Junii, | Your Friend z 
I663 | 


'Vincent WW ing, 
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SURVEYING. 
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BOOK I. 


N this Book, are contained all thoſe ne- 
ceſlary Definitions -and Propoſitions 
Geometrical, which as the Ground and 
Foundation of the \ubſequentProblengs 
are laid down and propounled ina due. 

and convenient method. And althongh they 

bave already been excceding well performed by 
ſundry of our Nation,, yet had they hetebeen o+ * # 
mitred, the following parts of 'this Book would - *** 
appear bur dark and obſcure , whereby the Reader 
ſhould (in a manuer) hays been wholly deprived 
of the benefir and fruition ot theſe my Labors. 

And to the end I might nor overburden the Book 

with needlefs curioſities, by inlerting any; thing 

that is not of uſe, | have added onely ſuch Propo-: - 
ſitions, as are moſt neceſſary for my preſent puir- 


poſe, 


B Gids, 
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3 The Art of SURVEYING. 
Geometrical Definitions. 


1, Punftun eft, cujss pars nulla: As Geometricie 
ans define it ; ſo that we may account a point to be 
that {mall part whic': cannot be divided, than 
which nothing can be els, as the point A. 

2. Lineaeſt longitndo latitudinis expres. Alline1s 
a fength without bredth .or thickneſs, and is ca- 
pable of diviſion, being limited by the poiat be- 
tore ſpoken of ; and ot liyes there are two.ſorts, 
namely Right, and crooked or Sphwrical- | 

3. Reftalirea eſt, que ex aquoirtra ſua ſigns inter- 
jacer. 'Sothara ſtraight line 1s the ſhorteſt exten= 
tion þetwcen two poiats, asthe line AB 


Rs TRL 


A Sphzrical, or crooked A «rocked line 
line hath compaſs and is cir- CHE 
cular, wherein ir difereth — SS 
from a ſtraight linc, as A B 

Super ficies eſt, que longtudinem A B 

Iaticndinemque tantum habet, | 

* Therefore a Superficies is tha: | 
figure which hath length and G0 
bredth,withour depth or thick- " 
neſs, the extremes whereot age 
Inegas AB CD. Andthis is accounted the {econd 
quantity 4n Geometry. * 

Plana ſnper fities eſt, que ex equals ſuas interjacet 
lizeas, A Plain Superficies is that which lyeth 
cqually between his lines,as theſuperficies ABCD. 

An angle 1isthe congrefſion or mecting of two 
Jines in one ſuper ficics, ſo as they make no ſtraight 
linc, aud it the lines that comprehend the angle be 
right 
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The Art of SURVEYING! # -- 
right lines, then it is calleda right lined angle; . 
Again, anglesare of three ſorts, nztmely Orthas 
gonal or Right, Acute or Sharp, Obtuſc or Blunt. 
It aright line fall upon a right line', making two 
equal or right angles, 'cach of thoſe angles are cal> 


led Orthogonal, or rightangles, and the line that 


fallech upon its Baſe-line is called a perpendicti= _ * 
lar 3 as upon the line CD, the . fk L 
line A B dothfall in ſach ſorr, 

that it maketh the angles on * 

cither ſidecqual, namely the 

angle ABC on the one fide, | 
equal to the angle ABD onthe © ÞB 
other, which are called right BR 
angles, andthe line A B falling plumb on the litis 
GE D atBis called the perpendicular. ' wy 

Obruſus atgulus major eft retto. Ati obtiiſe bf 
bluat angle 1s greater than a Obiuſe th 
right angle, which is 90.deg. S 
aS is to be underſtood by the B & 
angle B A C, 

Acutns vero, minor eſt relto, 
An acute or-ſharp angle is leſs 
than a right angle, on go. deg: » 
as is reprelented in this figure 
by the angle BA C. 

Terminus eſt , quod alicujus 
eſt extremans, A limit or term 
is the end-of every thing. 

Figura eſt, quod ab aliquo vel 
ab alignibus terminis compreh:n- 
dtur. A figure is that which 
is contained under one limit 
orterm,or- many ; as intheſe 

B 2 


four figures A BC and D, whereof the firſt figure 

A 1s contained under one right line, which is a cir- 

cle, the ſecond figure C under three, and the rwo 

. other Band D uader tour right lines , and the like 
of others. | w + - 

Circulus eſt figura plana ab una lines comprehenſa, 
q1e peripberia vocatar, &c, A circle isa plain hgure 
contained under one crooked line, which is called 
the Circumterence or Teri- "* 

- as the figure CADB 
rEpretents. | , : 
oth ipfns circuli ins 7 TY* 
appetlarnr, The center of a cir-" B 

cle is a point in the middle 

thereot from whence all right 

lines drawn tothe circumte- T 
rence are of equal length, and 

are called Semi-diameters, 

Dimetiens circuli off refta quedans linea per cen- 
trum atta & terminaia in utramg ve partem 4 periphe- 


'  riacireuli;&c. The Diameter of a cirele isa right 
- | lirepaſſingby thecenter from one point of the cir- 


* cumferenceto another, and doth dividethe circle 
into two cqual parts, as is ſhewed by the line A B. 
Semicircnlns oft figura comprehenſa 4 diametro , & 
per diamerrum mtercepta in circuli peripheria, Sothat 
a Semicircle 15 that figure which containetha Di- 
ameter and half a circumference ; as in the laſt 
figure ABCD, which is divided into two equal 
parts by the Diameter thereof A B, cachof which 
are Semicircles, namely A CB, and A DB. 
'  AChord-line isa right line drawo from a point 
in the circumference to another, and toucheth 
not- the center , asthelineZ H; wherein _— 
that 


| 
| 
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The Art of SURVEYING. 5 
that theſe and ſuch like parts of the circumference 
ſo divided, are commonly calted Arches,or Arch- 
lines, 

Segmentum circuli, eſt fignra que ſub reftalinea,& 
circuli peripheria contsnetwr. A Segment, Seftion or 
portion of a circle, is a figure contained under a 
right line and part of the circumference, either 


Sreate ror leſſer than a Semicircle. As in the former 


circle the figure Z CH being contained under the 
rightline ZH, and the minor part of the Perime- 
ter 7 CH, is termed the lefler Segment or Se&i- 
on of acircle, and the figure Z DH becauſe it is 
contained under the righc line Z H, and the grea- 
rer part of the peripherte Z DH is called a greater 
Segment, Setion, or Portionof a circle. 
Rettilmee figures ſunt queſub reftis lineis continens 


tr, Right lined figures areſuch as are contained 


under right lines of any .number above two, 
whereot fuch as are comprehended of three lines, 
are called Triangles, and in reſpe& of their three 


* ſides, they are cither 1ſoplenron, Iſoſceles, or Scale- 


»«m,as namely a I riangle having three equal ſides 
is iſopleuron, or equilateral, Secondly a Triangle 
wich two ſides equal, is called Ifofceles ; and third- 
ly,if ic have three unequal fides, it iscalled Scalc- 
nun. 

Again, Triangles are alſo of three ſorts in re- 
ſpeCt of their angles,viz. Oxygonium, Orthogo- 
nium, and Amblygonium. The firſt of theſe is 
ſuch a Triangle as hath chree acute angles, and 
therefore called Oxygonium ; but the {ccond ſort 
called Orthogonium, is that Triangle that hath 
one right angle. Andlaſtly, the Amblygonium 
isa Triangle that hath .one obtufe or blunr angle, 
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* 8 The Art of SURVEYING. 
Hence it. appears that every Triangle hath a double 
name, and that there are ſeyen kinges of right 
Jin'd Triangles. 

An equilateral, or I(opley- 
ron Oxygonium 1s a triangle 
conſiſting of three equal fides 
and three acute angles, as the 


figure A, 


An Orthogonium Iſoſceles 
hath two equal ſides and onc 
right angle,as the figure B. 


An Orthogonium Scale- 


/\ 
| 
pt 
num hath one.right angle, 
and three unequal f1des;as the © | 
/o\ 
fN. 


figure C, 

An Ifoſceles Oxygonium 
hath two equal ſides, and all 
his angles acute or ſharp, as 
the figure D, 

' An Ifoſceles Amblygoni- 
um is a Triangle that hath one 
Obraſe angle, and two cqual 
fides, as the figure E. 

' An Oxygonium Scalenum 
hath three unequal ſides, and 
three acute or ſharp angles, as 
the figure F. | 

' An' Amblygonium Scale- 

num 15 a Triavgle having TOC 
three unequal ſides, and one Fs. 6pb< x 
obruſe or blunt angle; as the Gguxe G. 


C 


We ns iS A om ad wa. 


$3 BA 5D + 


The Art of SURVEYING. 7 


Four ſided figures are of. five ſorts, whereof the 
ſquare c halengeth the priori- 
ty. Aſquareisa figure con- 
tained under four cqual ſides, 
and four right angles, asthe | Tx 
figure H. or as others define | | 
It » tis Parallelogrammum Re- 
tFangulum equilaterum, - 

The oblong,or long ſquare 
(quod eft Rettangulum quidem, | 
0n auterms 4quilaterumyas (ome I 
define it) 15 a figure contain- 7 
ed under four. right angles, | 
and four unequal ſides, and yet the oppolite ſides 
arc equal, as the figure I. 

Rhombaus eſt figura quaadrila« 
tera aquilatera, ſed mnrettan- 

g»la. A Rhombus is a figure 
contained under four equal 
ſides , bug not right angles, as 
the figure K, 

Rbomboides quod oppoſitis Ia- 
teribus © angulis equate , neque = , 
equilaterum eſt , neque reFangu- # L # 
_-_ A wry; gs » that , 
whoſe oppoſite ſides and oppo- 1H | 
ſite angles arc equal, yet neither all cqua] fides, 
nor aly right angles, as the fig Ic De 

Trapezia ſunt quaara'gula 
won parallelagramma, Hence 
all other figures of four ſides 
and four angles, which have 
neither cqual fides, nor equal 
angles arc called Trapezias as the figure M. 
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I Mnltilatere ſunt,que 4 plaribus quam quatuor, Ma- 
ny ſtded figures which confiſt of more than four 
tides, arecalled Poligons, anddoevery of them 
receive their names according to the number of 
their angles, whereof there are rwo kindes, Regu- 
lar and Irregular; Regular are ſuch as have both } 

' equal ſides and <qual angles, which are called re+ 
gular Roligons: | | 


A Pentxgon is a figure of 
five equal (Nes/and five equal 
angles , as the figure N cde-. N 
monſtrates. BEES 


A Sexagon isa figure of fix 
equal ſides , and (ix equal an: 
oles, as the figure O. 


0] 
A Heptagon is that which | 
hath ſeven equal ſides, and as 
many equal angles, as the | 
, Hgure P. | 


_ An Oftagon is contained 
under eight equal fides and 
cight cqual.angles , as the fi- 
gure | | 

| In like manner the Encagon hath nine equal an- $ 
gles, and as many equal ſides ; and laſtly the De- 
tagon hath ten equal tides , and ten equal angles. 


Irregular 
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Irregular Poligons have OF 
neither equal ſide, nor equal 
angle, as the figure R, 


| Parallelereflt lines ſunt, qut in coders plano fite, of 
in in fiuitum utrimque produtte neuro inter ſe coincidunt. 
Parallels are right lines, which A ——B 
being produced infinirely, will C D 
never mect in any part, as the right lines AB and 
CD, which though they was infinitely extended, 
yet would nevct meet. | 


o 


Geometrical Problemes. 


Phopt., T1. 
Vato a rizht line given, to draw another line , which 
ſhall be parallel to it at any diſtance a/rigned. 


Tz the right line given be A B,unto which it is 
required co draw a parallel line.Firſt open your 
Compaſſes to the diſtance____._. 


requ red, and ſetting one -»* & + -"D* 
foot in the end of the line 1 
at A, with the other make A ; es 


an arch on fhat fide the 

line whereon the Parallel is to Iye, and then make 
the like archart the other: end of the line B, as the 
arch lines C and D. Laſtly, lay your Ruler by the 
convexity of choſe rwo Arches, and draw the line 
CD, which ſhall be parallel to the given line AB, 


Probl. 


as was required, 


"= erg. 
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line, with the other draw A  [H- y 4 
anarch-line above and bes h 
low the line given, then 
(the Compaſles unſtirred) | 
place one foot in the other 

end of the given line, and MY 
croſs the two former Arches in KandM, from 
which two interſe&ions draw the line K M, which 
ſhall divide the line given AB into two equa] 
parts at H with right angles, as was required, 


L 


E | Prxor x. IL. 
I To divide a line give into two equal parts at right | 
J Angles. + 
Y Qliopoſc AB. be the line given, which is tobe | 
I divided into two cqual parts; open the Com- | 
E- pallcs to a greater diſtance KX 

; than halt the given line, 

3 and ſecring one foot there- 

b of ia one end of the given 


ProsBrL. III. 


From a point in a line given, t0 raiſe a Perpendicular; 


JF Er AB repreſent theline D 
I given, and C the point T- 

aſſigned, whereon iris requi- | 
red to crett a perp:odicular ; 

open the Compaſles to what, mx P 
diſtance you pleaſc , and ſet- A+ GT BR 
ting one foot in the point Cz, * 7 


- lt. Meds $26 vos eas co fo oa cu oat. ac. mom. att om od ood a6 os 


raake a marke on either ſide thereot at E and F, 
then open your Compaſſes again. to an 
. greater diſtance ,. and ſcttingone foot in 

| anarch above the line , then remove the foot into 
* thcpoint F.(the Compaſles remaining at theſame 
diſtance) and croſs thar arch inthe poins D. Laſt- 


required, * 


ProBL. IV. 


pon the end of a line given, to ere a Perpentli- 
cular, | 


1 Here are ſeveral ways to effect it, but I ſhall in- 
ſtance intwo, Let A B repreſent the ground 
line given,and let A # 
the end thereof be 'F PV 
the point aſſigned, | 
whereon to raiſe a 
perpendicular line, 
Open the Compaſ- 
ſes to any convent« 
enr diſtance, and (er _ 
one foot in the endB , [A 
of the line af A, F + "M ; 
whereupon the perpendicular is to he erected, and 
thake a point with the other above, asat Z, ther 
reſting one foot in Z, (the Compaſſes remaining 
$ wunſtirred) deſcribe the yortion of the Circle D E, 
which cutteth the ground line inD, thenlay a 
Ruler from the interſeM1on D, and the point made 
above the linc at Z, and it will cut the arch line in 


_ 


Et+ 


Gicular required, 
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other 
make, 


ly draw the line DC, which is the perpendicular 


E. Laſtly, draw che line AE, which isthe per en- 
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Otherways, with your Compaſles opened to any 
convenient diſtance, make five ſma[ldivifions, be- 
ginning at A, noted with the Arichmetical figures 
I- 2+ 3+ 4, 5. then take with your Compaſſes the 
diſtance from A. to 4, andſctting one footin A, 
with the other deſcribe the arch-F G, then take 
the diſtance A 5, and placing one foot of the Com- 

aſſes in 3, with the other foor deſcribe the arch 
H O, interſeCfting the former in the point P. Laſt- 
ly, from P draw the line A P, which will be per- 
pendicular to the given line A B. 


PrOBL. V. 


From a point above, tolet fall a Perpendicular, upon a 
line grven, 


CUopoſe the line given be A B, and let Cbeche 
point above rhe ſaid line, trom whence it isre- 

quired to let fall a per- C 

pendicular upon the 

ground line A B. 

Open the Compaſſes to 
ſach a diſtance, that ſet- 
ring one foot i: the point 
aſhigned above ar C, the | 
other may rcach over FE V P.+ 
the ground linc, and A **-...,, op ..* B 
may deſcribe the arch - PAS | 
E SF, then ſctting onefootin E, make the arch 
OP, that done, {cr one foot in F, and crofs that 
arch io S, from which pointrothe given point ©, 
draw the line C'S, which is the perpendicular to 
the line A B inthe poiat thereof D, 

PROBL. 
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PrOBL. VI. 
To moke an angle equal to an angle given, 


a the angle given beXAD, and ic is requi- 
| red to make another angle equal to the ſame, 
Open the Compaſſes to any | | 
convenient diſtance, and ſet- 
ting one foot inA, tHe given 
angle, with the other deſcribe 
the arch BC, then with the 4 
ſame cxtention, ſer one foot in © 
E, and with the other deſcribe 
the arch H G, which done, 
take the extent of the arch- 
lineB C, and ſetting one foot pp, 
of the Gompaſles in G, with .» 
the other mark the Jour H.' Laftly, wich your 2 
Ruler, draw the line EH, which ſhall include the 7 
angle H E GequaltotheangleB A C. 


Pk OB Le VII. 


Thethree angles of a right lined Triangle areequal to 
tn0 right angles. 


i Et the Triangle given be AB C, whoſe fide *7 
b B G being prolonged A F 
| toD, I ſay, that the exre- E 
+ riorangle A C D,is equal 

toche two interior or op=- 

polite angles A and B joy-p D 
ncd together , and that I 


- 
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"I. 4 94 1 2 ak Eat tt 


the three angles of the Triangle ABC joyned to- 
gether, are cqualrotworight angles, | 

From the point T draw. the line CE parallel to 
BA according to the 1. Probly and the angle ECA 
ſhall beequal to the angle A , becauſe they are co- 
altervate by the 29, 1. Exclid;, and the exterior 
angle E CD is cqual to the interior angle B, where- 
fore-the whole exterior anglei'A CD isequalto 
the two interior angles A and B.: And becauſethe 
two angles ACB and: ACD arcequialto two right 
angles, according to the 13; of the I, of Exclid, 
thercforeth= thrce angles A, B and C, are equal to 
two rightangles, which was to be proved, 


P ROB L-» VII: 


Three points being given , which arenot ina ſtraight 
line, to finds out the Center , which will bring them 
ll three into a Circumference. Cn 


QUopolc the three points given be- A Band C,and 
itis required to | 

find the center ofa; 
Circle , whoſe cit- 
cumference ſhall 
paſs thorow them 
all. Of the three 
points given make 
an angle, by draw- 
ing the two lines A\ 
ACand AB, rhcn 

divide AB. iato 
two equal parts at 

H, and raiſe the 
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perpendicular S H. In like manner divide the line 
A C into two equal parts at X, croffing it at right 
angles by the ſecond Prob, then becauſe the ling 
SH is interſe&ed of the lite DXK in Z, thereis: 
the center;. where (cr one foot of 'y out: Compaſſes, 

' andopenthe other tothe diſtance A, and ſo.make 
a circle, which ſhall paſs dire&ly through allthe 

| three given points A Bandand C, as was required-, - 


Pros Li. IX. 
Tomake an equiangled Triangle, whoſe [ides may be 
equal to a line given, Pl 


Q ppoſe AB be a line given, and it isrequired to. 
make an equiangled Triangle, cach of whoſe” 

ſides ſhall be -<qual thereto. Open B. 
| the Compaſſes to the length of the 

line given, and lay down the (ame N- 
| in that place, . where you would 
have the Triangle deſcribed, name- 
ly in DE, afterward ſet onefoot of 
your Compaſles in the point D, and 
with the {ame extent , make the | 
arch X Y, then ſet one foot of the Compaſſes in 
the other end of the line at E, and croſs the for- 
mer arch in C, then layinga Ruler from Cro D 3 
and E, you ſhall deſcribe the equiangled equilate- 2 
ral IriangleCDE, as was requirgd: | 
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ProBL. X. 


Threelines of unequal lengths being given to makt 8 
Triangle, /o that the ſum of the two ſhorteſt bt 
longer then the third line. 


QUypoſc the three lines given be A, B and C, 
 LIwhereofa Triangle is to be made.Firſt,place the 
longeſt line A- from A— 16 
Dto E for the Baſe of ney arg = 
the Triangle, then o+ 
pen the Compaſies to 
the length of the ſe- 
cond line B, and ſet 
one foot in the end of 
the Baſe ar D,& make 


B— 


D 


ps 


thethird lineC, and ſet one foot in the other end 
of the Baſe at E , with the other croſs the former 
arch at F, from which interſe&tion draw the lines 
FD and FE, which ſhall include the Triangle 
FDE, whoſe fides are equal to the three lines gis 
ven A Band C. | | 


PrRoBL. XL. 


To- make an Iſoſceles Triangle upon a right line 
grven., 
FE the right line given be A B 20. whereon it is 
rc 


tired to deſcribe an Iſoſceles. Triangle , 


whole fades ſhall be 16, a piece, Open the Com- 
paſſes 


UN... 


T6 
thearch P O,. that done, open your Compaſſes to - 


þ 
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with the other deſcribe an 
arch towards C, ani1 at the 
Game diftance, placing one foot 
in B. croſs the forrtier arch in 
' C, then from that interſe&ion 
draw liresto 4 and B, which+- To) T 
* ſhall include the Triangle required. 


"TOP ROBI XII. 

Having 4 tig line iven, to mdke a Geomergicd! 

pare? Fw; > Pad be equal thereta, | | 
ciibetre ab gideobeC'D, and itis teq uired | 
to makea ſquate., whoſe 4, N | 


16, 


ſaid hne GD. So Java let the " 
angle D. C 4 be drawn accor-- 

ding to the 4. Pr-b1, then ſet 
the line CD from CrtoA?: 
next,ſet one foot of the Come 
paſſes i in D. and. with theo» C D 
ther make the arch O D, then remove the foot of ' 
the Compaſſes into -, and croſs that arch at N; 
from which point draw the lines AN and ND, 
which ſhall include the ſquare 4 C D VN. 


\.,-Pzxo8L. XU. 
To matltalvigf, Ju*re0 Oblong, the lengrhand bruadeld 


being given. 


| Hpooſe the line A be the length , and R.che 
cadth given. Firſt, _ the line A D at - 
E 


paſſes upothe ſcal'to 16, 8nd with one foot in v4 


fades ſhall | ro the * pon — W 


£543 -_ 
- Ks 
f > tov 
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"It PrxoeLt. XIV. 


_ Then at the ſam: a 2e0t0” 


end thereof Acre the perpendicular A 0 by the 
fourth Probl. then fet'a-— | | 


- the line B from A to B5- I4 


B, and your Compaſ- #B_____- —o5p; 
ſes remaining unſtir- g:= 
red, {et one foot in h 
'D, and with the other | 
make the arch OP. | - 
Next open the Com- 
paſſes to the diſtance A i D 
AD, and ſerting one foot in B, with the other 


crofs the former arch in C, from whieh interſeRts - 


on draw the lines CB and CD, which*fhall in- 
clude the long ſquare A BC D, as was required. ' 


To make a Rhombus, the ſide being given. 


| i" the line givenbe AB, and at the diſtance 


A B. with one foot ia B,: deſcribe the arch CD, 


diſtance , . ſerting 
one foot in A,crofs 
the arch-line in C, 
in which point 
place one foot of 
your Compaſles , 
and at the former 
diſtance, croſs the 4 B 

arch lineinE, Laſtly, draw the lines AC,CE, 
and E B, wiich ſhall include the Rhombus ACEB, 
as waS4equited: ; s hy : 


PROBL, 
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7x 43 þ he eq® if [- 
4* Rhombordes; © 


ProBM 
Two lines being limited, to 


tw 


CUppole the line given be «LB for*the length of 7 
" the Rhomboides,and C Dfor the breagrh;Firſt;*. ©; 

at the diſtance of the I. - 

given breadth CD,and = 

fromone of the ends of * 

the given lengeh,as B,. | 

meals choice of a point 

F as at £4 and at the 
ſame diſtance of your  A— — 
Compaſles ſetting one C—— yp 
foot in A, with the os COL ES 
ther ſtrike an arch towards H then at the di= 
ſtance of the given. Tengrh, with one foot in Z "4 
croſs. the for merarch'in H, an laſtly / draw the } 
lines H 4, HZ, and Z B, ſo ſhall you iaclude the 


Rhomboides 4 HZ B, 


Co 4 0 6 
To; finde out the Chorth lints in aCirdle uot exceeding 
the tenth, | | 


LE A B £ D betheCircle given, out of whict 
it's required to finde the Chord lines: Firſt, # 
draw the Diameter «A B;zandthe Circle is thereby — 2 
f divided into two equal parts, then opening your ® 
Compaſſes to the Semidiameter, ſet one foot in A, 
and with the other arch through the circumference, 
arCand D, and ſo draw the line C D, which ſhalf 
divide the circumference _ three cqual parts.” 
> 5 4. 


A | 4: This done, HE a 7 UE 
draw the line. WE IR” 

; which divideth the'.m JW 

*- Diameter A B into; 
; 400/009 parts.Ats x 


right 208165. and, 


AE which hs 
be the fourr chord 
line, /or the fide of 


|” an ihſcribed ſquare $0 Sr". 0h OR 
: Ty Then to finde gr 2; 
_ - the_ filth, ſer one —4\ 0X | 

©, footgt your "Compaſſes i in 2a the aA 


heh. ſhall berhe filth. 


Lan and grape the ieef ae 


eventh is half the thi 
which 3 isthe ſide of an inſcribed 
uler upon:the 


l 
A — ERS otRe w Yb ch willecur the 


center X,and th 
| 0.4m in L, hetvran candeatbolincd: Ly mhich is 
che {1de of an inſcribed Fes 
Ya ninth is a third part the arch CAD, as 
10- The tenth! is ECL Kg, which is thefids 
of an inſcribed Pecagen- Want ng Salim 


ROM. 


toE, and withthart Fas the Diameter.in: 


6. NE He Gs. the NE, which isthe 
WMS F rag, A 


draw lines from 
©, point ro point, 

which ſhall include 
* the Poligon, Bur 
for... illuſtration 
hereof, ſhall adde 
one example of making a Septagon- Y 

Ler Abea circle given, whercin. a Septagon is 4 
to be inſcribed ,- therefore by the Jaſt Probs. finde I 
out the feventh chord C H, which I place ſeven 1 
times4n the circumference, beginning at B., then b- 
irom/-point to point draw right lines, withinthe © * 
given circle, Shich will include the Sepragon 
BCDEFGH, as wasrequired. 


CORE ROENY TY 


% as 4 7. a 
IN CHIN. LEV 0 RES We ES han ; 
a $3 ENG y FO og Ca ran vt EY > ef 
. % : . one - : wh as 
. - a 
$4 % 
* Lf : 41 » 
+ . . - 
- F, %. * l > 
ES. - ? 
ba t 


P xiO8.1. XVIIL: 


” The ſuies of @ Triangolate. tee wore by Ons then the 
Triangles whereof it is made. | 


AY EISO- © IT ER , 

TREE", Re”: Oe Or OR AI 
Cobh nl Eh gk EI 2 

Cato: 1 Weg a 
PAP” GIS 8, 
> rake, "* 

* 0 :, 

; & NG, 

v 


ey 


| ATriavgulatc 15.4 reilineal figure made 8 com« 
pounded of Triangles, whoſe ſides are more 
by two, then the triangles are of which itis made, 


A — 


” _ 
. » 
' . 
*% ” 
- 
«4 
oy 
% 


D— G ON 
and of this fort of figures are the Quadrilater and 
the Mulcilater, Thuzit n the bw ABCD, the 
ſides being four, the Triangles deſcribed within the 
ſame are but two, namely rhe Friengtel ABC , and 

' ACD. Butin the Pentagon EF G HI (the ſides 
being five) it is made and compounded of three 
Triangles, to wit, E FI, IF H, andF GH. 

In like manner, the Kt: opt 

{ſides of the Hexagon, 8 | 
K Lz LM, MN,NO, | 
OP, PK being fix,the \ 7 3 
Triangles are four , 3 
and foinall multla- c 
reral figures,the num- 2 4 D 
ber of the Triangles, G A 

whereot any figurets. , 6 

compounded are ever | 


: . # 
FOES FEA 7 Oo tn» sf ITY 


q ES 6 es 4 : 


The Art of SURVEYING. 3g '* 
1 lefs by two, then the fides of the figure it (elf, ; 
9 which more vr? may y this mul- 
| tilater ABCDEFGH, wherethe ſides are eight; 
| andthe number of the Triangles fix, which was to. 


be proved, 


The end of the Firſt Book, 


CY 
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The ART o 


The ſecond Book, 


Containing the dimenſuon of all Right 
lined Triangles. 


Ds Ecauſe the Triangle (in reſpe& 
WY. of its admirable uſe in Mathema- 


ſupcriority ' of all Geometrical 
figures, by the help whereof there 
is not any Queſtion, or Probleme 

.* Geometrical, or Aflronomical, 
bur may thereby moſt exaRly be reſolyed ; it can- 
not therefore be unicaſonable in this place, to in- 
ſerr all the Problems-and Caſes incident to 
Right-linzd Trianglics, andthe rather becauſe the 
m .{t of chemare of extraordinary and common 
afe tor a Suryeyor , in the taking of 2 and 
\'s bf jo > a4 = itan- 


ticks) may juſtly challenge the 


_ 


Y 4 N %, 44 
ond = SOS: aft COBB AVEY 
Y 2 £ 4 : 
7 7 TR EI 7, 
2 WW, 


L WF nS2 4 1 RE Re. " OE TIO 
; FE Ls Sb 1” Kit 4 : 2 FEY i Ld 8, : F7.- E $ S- 
FI, , by », ” IT 
d , i ; : 

wy e "*F IT H i IR [Y ES... 
. "In 
X 

o 6.4 


Diſtances, and in Andi The pr content 
or area of any'& 'fipare\, more eſ- 
pecially inthedimenſion of: 2} regular Poligons, 
+ here their exaCt ſuperfeiaÞeapic Jos canndeo< _ 
therwiſe be well obtained, as 'welkall haveoceati- 
on afterwards to ſhew: Andalbeit [ bore Inte = 
not-t& ſpeak of Sphzrical Triangles ,. as athing 
withour the perimeter of an ordinary Surveyors. 
uſe and praftice,. yt I ſhaltandtx ſome Probletns. 
Aſtronomical, thereby. potormed - Which be 
neceffary for him'tounderſtand;; 'and for fu; 
would be more fully-ſatisficd '5@-the- mn of 
Trigonometty, relating both to right lined Trian- 
gles and Sphzrical, Ifhall refer dim to my te 
n0mia Brit anaic6, but to my purpoſe. 


2 VECEL 
Of the Dimenſion of plain ReGangled 
1triangles+ 
Prop. I. 


. The angles and one Leg being given, to fide the 
other Leg. 


N. the, Re ngled. Triangle ” 
ABC, Refang) CA ingot. 
ed __ $5 
c 1123,7943 
Theghend pr. ABC $r.28.19'4 6 
Terms of Pripertions”  /-, ho os A 
R:t B::BA : CA. | 


* RW. 


| 


FR Radius 90, degr. 


So the Leg BA 1123. 7943 
Tome Leg CA 605+ 8601 


is Wir from 


Radius 90, deg. 


-Hypotcouſe BC 1276.,7067 
lege AB 1123, 7943 


tenuſe, 


cenuſe B C it inquiredfrom 


| Hulrathe y Numbers, | 


Totherang. of the ang-ABC, 28-19.'48, 


Epc PrROBL- II. 
by mh Hypotenaſe and angles betug given, to finde etther 
T4s- 


ypotenuſe B C. 1276, 7067 
The given? [2 YPo AC B or. 61. 40”, 12”, 


Terms of Propiyifin, 
R:s ACB::BC;B A, 


Illuſtration by Numbers. 


Sine of the angle ACB gr. 61, 407. 12", 


ProsBL. III. 
The angles and one Leg being given , to finde the Hyps* 


Rk the Re tangled Triangle 4 3 C, the Hypo* 


10,00000 


g 9573168 


3,05069 
2378237 


FL: the ReRangled Triangle BAC, the fide A B |. 


10,00000 
9,94459 
3,10609 
3,05068 


Robo”: OS 


Terms of Propoſitions © Font: Re PO 
$: ACB:R:BA:BC, TI ih 


Illuſtration by Nuwhbers; 
As the Sine of the Angle A CB 
Nr. 61. 40%, 12", 
To the Radius go. degrees 
So the given Leg A B 1123, 7943 *© 
— Tothe Hypotenuſe B C2276, 75067 


P ROB L» IV. | 
Thetwo Legs being given, to finde exther Augle, 


-- JN the ReQangled Triangle Cc 
"ABC, the angle ABG is ; 
1nquired-from the 

» - CBA 1123,7943 
Legs 8'VD3ca 605,8601 B- N : 
Terms of Proportion, | 3 
BA:CA::R:r.ABC, - 
._ 
Illuftration by Numbers, : 
As the Leg B A 1123. 7943 3,05068 
To the Leg C A 605. 8601 2178237, 
So the Radius go. degrees 10,0000, 
To the tangent of the angle 1BC gr,a8- 2: 
- Tart rar abr F011 $7316g 
I$.48 3". --B 


PROBL.. 


Me 9 OS tdi © 4 nt WM 
oo. CAE ma are 


oS Þ: = > © 
«a % # 2 zþ 
RV. 
E *- 


4 - _ : - p 
ff 8 p $ 3 
iS q =  & " 
7 
"» 


» oY 3K wb a, 
F: a 
PF, '& i "iz. 


>. A " o7 


0's 


FS = *'' $2 Dun njM Ton 
notenuſ6- <0 « ginus; #0 
LED) + BE 3LAF; I'S 
|. JN che Refangled.Tlunglo BAL, the angle 
DS ? 4 is inquire Sere; " 

bn SES” Leg # I-12 


Hr 2 "Iam 


As the Hypotenuſe RB c I 276; 7067 . ." 310603 
* Tothe Leg B A123. 9943 | 3,0506g 
Sothc R adius go, degrees 10,00000" 


a 6 * 
To the Sine of theangle &L C 40 ay > 9, 94459 


PrxoBL. VI. 
The Legs being given, to fiude the Hypgtennſe. 


b.-  TNthe ReQangled Triangle A B Cthe Hypothe- , 
6” I nuſe B C is required from rhe j " | 


AB 1123. 7943 
Given Legs AC 605. 8601 
ih: Termes of Proportion, ; 


1. BA:CA:rR:t, ABC. | 
3 Ss. 4AB(:R::CA:BC. | 


Tlluſtra- 


[ [PL the Rees 


quired tro ; The 
| a0 potenuſe B C 1276. 7067 re 


The GE - 


| per 2=Log: C 4; * 


* 00k 


* Metipon and «Lg being; given, ,. to fade ae : 


j AVG. 


gled Triangle A B C he keg AC i 


g AB1123.7943, 

- / Terms  NyOWes ; 
1. BC: BA 3 Res. A CB. 

23% Ris ABC: :BC:AE 


Or it may be performed wich moreeaſc by one 


t— - 


operation 


Log. B A+BC plus; 


Log, B A — BC, Divlf: - 


- c go The + SURVEYING. | 


| thuftravion by Numbers. 
Hypot,BCt 276706795 . 2400-5010, 3338030 
ki ag 1123,7943 $Di! er 1529124. 2,18444 
E Aggregate 5,3 456474 
A keg AC605. $60r * rar oa Bhat 2,782359 


c 


ba. 


8 E C T.: I E es 
of the Dimenſ ron of Plain Obliquaigled 
Triangles. 


PxoOBL- 1. » 
Two fides aud an angle opp!ite to one of them being 
given, to finde the artle oppeſrie to the other r /ide. 


| £50 the Obliquangled Triangle NO 4. *: 
"ho D theangle B is inquired ROFL 


A, The: given 1p, C1276. 7067 
fides 2CD 865.1765 - 
Terms 0 Pr tron, 


BC: s. Bb D: OD "0 
4 Huftration by Numbers, 


As the ſide BC 1276,7067 - 3,10609 
To the fine cf the angle BDC t164.t 14.22” 9,9528g 
So the ſide CD 865.1765 : 2,93710 
7 12,388999 


| Totheſlinc of the angle CBD 374,260.43 ”. 9473390 | 
Tothe! gleC0D 37436% 43" 92079 | 


[ Was; 


el © OOO > OT 7 EP ee Me Bare: SN RE 2 - bi, 
—_ , TO Rn > 26 4, WE PIP oo ro 4 5 ; gets 87 OE on oe 
* 4 — _ on- "Ga LE 4-4 ; So LS Ls I) 
; 7 « A IE f 
s - Po a & o Ugo? 17 % 4 " * 
Tho Art VEYINC 
Ys : it £ V p ' ; || [ &; | 4 ; 
: = ? L © * 
. - E a 5 © - 4 
s Te 
P | 
Ll of jo 


T wo fides with the angle Includedby the being gi ” 
to finge either of the other angles, 


N the Obliquangled Triangle BCD jcicherangle 
I atCorD is ens chegiven | ney 
B C 1276,97067 * BOO 
Sides) BD 631; 5535 [0 
Angle DBC 37 d 26'. 43 
Terms of Proportion. 


BD CD:BD—CD:#tSXB:r Foil 


| —_S 
43 + taps Bk 


Then 


Tllnftration by Numbers. 


As the fumme of the fides BC: and B = 328063 
1908,2592 
To their difference 645, 1542 | 280566 
So thetangent of half the ſumme of thee, 0:46989 
oppoſite angles 719. 169. 38” 4 


- 13,27956 
To the tangent of half the rence 9,99892 


44455 + 44 
To the half ſum of the angles: 71d. 167, 38'7 


Add the half difference 44+ 55 44 


Ir giveth the angle BDC #16: ' 12-24; 
714.16". 38”. 
Subſtraft: - 44: 55+: 44s 
The angle B CD. 25.2054 
PROB 


| —— 


11 © Theihrrof SURVEYING. | 
"3-71 o'a 5 
&& PEI Ry! A Pi s Ly. SIS 

|  Thethree/ides being Lioep, oo ork, 


vs. the Obli ye. ne 
'TriangleiBCD; either, 
ngle is inquired. © Sups -  / * 

ole the £4 getwantpaa, [5 
The *. 1256,7067 -}. 
given B 6 31z\5525 \ 
57 CD $65, 1765. - 


Terms of Proportion. * 
+ BC: FLO: *C Pp: : CE 
». BD: R::BA : ca/B. &f 


infra is Numbers: 

> as \a4W 11 
4 theqyener Ba 26240 - 1: 3, T0609 
othe ſamot Dand DB 1496, 7290 3, 17514 
Vo he ME Mer Net «tp 2, v6Oys 


"EAI $08 5h 


"Tothe SS OWED of hs Se m- of the 
wi the Sep 225,88;862 43757 


The Iletenceof this afd the Baſe E | 1001, $209 


\W hole balfB A=E A... :,-_.. $01,4104 
Hence C Aſhall be "a 715, 2962 
s tle H pofenuſe BD6; 1 i5525 + 298004r' 
Facts Leg BA5or, 4104 2,70019 
:So the Radius co degrees 10400000 


To the Sine of the angle BDA 52 d-33',16”' 9,89978 


52 54366 


Whoſe | 


The Art of SURVEYING: 33 


\, Whoſe completnent ABD is 374, 26',.44* + The 
like courſeare you to take for the angle A CD: 
This Probleme niay more readily be reſolved; 
and that at one Operation by the following Pres 
cept, the ground:whereof is drawn from the lear- 
ned Mr. Brigges, his Arithmatica Loganjthmicas - 
Cap. 10. | 
De dimidio colleforum later um,latera ſigillatins ſub- 
ducantur,&c.Fromhalf the (um of the (ides (ubſtra#* 
the ſides oneafter another, and letthe fam of the 
Logatithmes of the half ſum of rhe ſides and differ- 
ence of the {ides ſubtcnding the Angle ſonght for, 
be ſubſtracted from the ſum of. the Logarithmes of 
the other diflerences and the double Radius ; | the 
half of the cemainder ſhall be the Logarithmesof 
the Tangentof half the inquired Ingle, . *'.. , 
Letthe angle ſubtended by the greater fide be 
inquired,viz, B D C. | 


Wuſtration by Numbers, 
SE BC I27 6,7067 
The fide JDC 8651765 
gEDB 63rz5525 
The ſumme of the ſides 277344357 


The half ſum 1386,7178 3T14t9g 
The differ, of CB 110,0111 2,04143 - 


Theſum 53518343 & 


4- > 


1 


” _ ; 


3s 


F 4 The 4rt of SURVEYING. 


The d'ffer, of the fide CD 521,5413 2971729 
The differ. of the fide BD 75 5,165 3 2, 87804 
Thedouble Radius 20,00 000 


The ſum 25,59533B 
Theſum 5,18342 A 


The difference 20,41191 
EE The haſtdiffer. 10,20595 is 
the Tavgent of 584.6. 11'*. the double whereof 
116. deg. 12". 23'7. is the Angle inquired BDC, 


8 PxzosL, IV. | 
The 4ngl:s and a ſide being gives, to finde eitherof the 
#ther ſides. 


N the Obliquargled Triangle BCD, the fide DC 
is inquired from the given 
DBC- 374. 26. 43 5 
Angles &DCB 26 20 53: 
BDC 116, 12. 23 


Side B C 1276, 7067. 


Terms.of Þ ropurtion, 

s D$BC:: s.B:DC, 

Illaftration by Numbers, 
Asthe ſine of the angle BDC 634.47'.37 '. 995289 
To the {ide BC 1276,7067 , 3310609 
Sothe finc of the angle DBC 374.26/.43/..; 957839! 
12489000 
To the ſide D C $65,1765 219371, 


PROBL | 


"35 The Artof SURVEYING. 


Pzxops V. 


Twe /ides withihe angle included by them being given, 
to finde the third (ide. | 


N the Obliquangled Trianglc BC D, the fide 
BC is inquired 4s 
k D 5, 1765 
The given ſides $3 B-$25.4534 
And the Angle B DC 1164. 12'. 23”. 

Firſt ler the other angles be inquired by the ſe- 
cond Probleme of rhis Se. and the _— —_y 
found, the fide inquired may be had bythe 
Probleme ; Examples are needleſs. | 


The end of the ſecond Book, 


MN —_—_ : 
o b x 
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Advertiſement. 


Heltas the following Tables of 
Sines and Tangents ds extend 
only to every tenth Minute of the 
Quadrant , and alſo the Table of Loga- 
rithms onely to One Thouſand, I tbought 
good to give notice to the Reader, that 
there hath been lately printed a moſt ex- 
cellent and uſeful Book for, all Students 
in the Mathematicks, Intituled, TRIGO- 
NOMETRIA BRITANNICA, which 
contains the making of the Tables of Sines, 
Tangents , and Logarithms , and alſo 
, there uſe in reſolvigg of all Iriangles 
either Plain or Spherical , in which 
Book, you hawe the Sines and Tangents to 
' every degree and hundred part of a de- 
 gree of the Quadrant,and the Logarithms 
of all Numbers , from One to an bundred 
Thouſand. 


Canon T riangulorams: 
OR, A 


TA B L E | 


Artificial Sines _ Tangents 


Toa Radius of 1000000. Parts, and 
cvery 10. Min. of the Quadrant. 


Together 
With a TABLE of Logarithms. ta 


L000. being of ſingular uſcin the Solution 
tr OF 


TRIANGLES 


RC — 


Cuntta T rigonus habet ſatagit que dotia Maiheſii : 
Ille aperit clahſam quicquid Olympus hatet. 


Ll 


ATablc of Artificial Sines and Tangents. | 


m.Crej in. Colin. , Tang. Cotang. \ m,Gr.' 

Oo oh 10,00000 | { 0,00000 | Infivica. 0.90 
| 10] 7,46372 | 999999 | | 746373 | 12,53627 | 50 
20 | 7,76475 | 999999 | [7576476 | 12,24524 | 40 
30 | 7,94: 9499998 2904006 12,05914 | 30 
491 997572 9499997 |, 1 $,06581 111.934 '91 20 
50 | $,16268 | 9399995 ,16274 | 11,83726 | 10" 

:  Q|8,24185 | 9499993 | 9224192 11,7;38:810 $9 
{ 10] 8,30879 | 9,9991 | * | $,30888 | 11,69112|5o 
20 | 8,36678 | 9,99988 $,3669&] 11,63310 | 4© 
30 | 8, 41792 | 9,99985 | 18,41807 | 11,58193 [30 
40 | 8,46366 | $,99981 | $,463$5 { 11,53615 | 20 
50 | 8,50504 | 9.99978 { | 8,50527 | 1149473 | 10 

2 0|$,54282 | 9499973 $,54308 | 11,4562 | 0 $3. 
10 | #497756 | 9499969 L,43342 (50. 
8,6097 | 9599904 11, 8595] 40 
7 $,63968 | 9299958 |. 9 11,35491, 30 
40 | $+60769 | 9599953 11,33194 | 20 
| 504 8,69400 | 949994 7  11,30547 | 10 
3 © | $,91880 / 9999940 11,28060 | 0 $7 
10 | $,74226 | 999933 11,25708 | 50 
40 | 8,7 451 , 9499926 | I1,23475 1 40 
30 | 8,78567 | 999919 | I1,21351 | 30 
40 | 8,30585 | 9-911 [ 11,19326 | 20 
59 ; 8,82513 | 9299903 11,1739 | 10 
. 14 ©] 8,34358 | 999894 11,15536|0 36 
101 ,96128 | 9.99885 | 78,6243 | 11,13757 | 50 
\--20 $,87828 9,99876 8.87953 | 11,12047 | 40 
| . 30|8,89464 | 9.99856 | | 8,895.08 | 11,10402 | 30 
_ - 40] $,91040 | 9,99856 8,91185 | 11,08y15 | 20 
| -0 | Sg25Gs 19,998.45 $,92716 | 11,9728 | 10 | 
z 9f B,94029 | 9.99334 freer 1 1,05895 | o 85 
10, $,95450 | 9,99823' 18,95627 | 11504373 , 50 
20 |_$,96825 | 9,95 810 $,97013 | 11,02987 | 40 
30 | 8,98157 | ogag800 | 1] $,98358 | 11,016;21 30 
4O | 8,99450 3; '8, 9662 | 11,20338 | 20 | 

_$0| 9,00704 | 9,99773| | 9-20930[ 10,99070 | 10. | 
Gr. m, | © Colin. Sin, Cotange | _ Tang. _ | m.Gr 


A Table of Artificial Sines and Tangents. 3 


Grem. Sin. f Coſu._ Tang-.. | Cotang- 
rare — penny 470 83810 $4 
6-9 | 991923 | 9.99763 | [902162 | 10,97838 10 
pad 93 63 929974 9,045 28'] 10,95472 | 40 
_ 9386 9,374 9,25666 | 10,94334 | 39 
952 _— : 'I 10,92 225-! 20 
40 9,06480 94997 | 90nbg 6 | "ie _ 
$0 | 9,07548 | 9,99690 al ret oy po 15H 
7 5| 5,08589 | :,99575 | | 9,28914 | 10;Mobs |© 
IO | 9,09506 999059 op cotinnd 40 
20 } 9,10599 | 9499043 9.11943 10,88057 | 3& 
$0 | 912407 | 999553 | | 9313854 | 1086146 [10 
_30 | 9413447 | 929951 7635225 | © 82 
8 0] 9914355 [999975 | 1 9ne73 11522015 
T0 9,15245 9,99557 | 9.16577 | 10,83423 40 
20 | 9» 16116 | 9499539 | 1 9.17450 | 10,82550 , 39 
30 6 9,1 Tool 2 aeeon [2:66 10,81694 | 20 
4 ANF 44 9,19146 10,80854 9-1 
|; 4 9g! Iz oy : on 10,90029 | © vr 
7 019.1943 | 9299402 an </ 1 10,79218 | 50 
* 10 | 9,20223 | 9,9944 0.21578 10578422 40 
20 pep ont (pany role 
2 3 y 
40 | 9,2: 509 | 999379 -< 05 a 10. 
_59 | 9523244 | 9,99357 Yo AFEITTACE, 
10 9 | 9,23967 | 9,99335 | cats rope (0 
IO 9,24679 999315 9,26086 | 10,73914 [49 
RE a9rt] |anoe ral 
49 [9-5 B39 [9.99243 | | 9527486 x atee 1.50 
Di -- 9,27405 | ©,99019 Tf > oye 59 
11 O] 9,28960 9,99195 | 19> So, a) 
10 9.29705 | 9991701 | 95295351 10,7065 150 
_ 54> m—_— 5.308 6 | 10,59154 = 
| $4864454 bs 8$ | 10,68512| 2 
40 | 9,30582 | 9,99293 291314 - : 10.7 
59 | 9, 31190 | £,99068 Po3 3128 SLE | — 
Gr.m: Colin. Sin. Cotan?. _—— 0 


[Gr.m.q Sin. { Coſin. _Tavp: | Cotang. | m.Gr. 
2 0 | 9.31788 [5299040] |9,32747 | 10,67253 | 78 
Fol 0:22478|9:90013| | 9133465 |10,64635 | $0 
20 932960 9498986 9,33974 | 10,6606 | 40 
o| 9,33534 | 998958] | ,34575 | 10,65424 [30 
I "2409 9,98930 | 9,35170 | 10,64830 20 
44s: 9,Q*gOL 9435757 | 19,64243 iQ | 
[—=z5 bo | 9, 98872 $,36336 | 10,63664 | ©. 77 
9 o 0 35082 0198843 9,36909 | 10,63091 | 50 
Fr 9,36280 | 9,988 13 9,37470 | 10,62524 | 4O 
of 4 9,98783 9438035 | 19,61965 | 30 
JO 9,98752 | 9,38589 T0478 [20 
0,987 22 | 9,39136 | 10,60864 0 
98690 | 9,39677 | 10y* 0323 | O 76 
oiok6eg J 9,40212 10's 0288 $O 
9498527 | 940742 | 10,50258| 4O 
9498594 | 9,41265 10,55734 39 
9.98561 941784 | 10, 8216 | 20 
10825 } 9.98528 © #42297 | 10,7703 
, 112-9 | 949849 0,4280 10,57 195 
0 | 9.41768 SoBabo [-9:4339 | 10,5$692 | 50 
20 19,4232 | 998426 | 19,43046 : 10,56194 | 40 
| 12680 | $:9839r [ | 5:44299 | 10,5701 | 30 
3 | 9:43143 9,98 356 9444787 | cigs, 994 4 get 
OB png [oor a (5 
Cot of Bos 28 Yew / 4 
ee) hg rae; 0.9824 | 9146224 10,5377 50 
| | 2 66 104533035 4 
20 [PA490L I Peat | | 7:45594 [1053205 [40 
4 ce 9.98136 9,47622 19,52378 20 
Zo 9,46178 | 9.99098 | WERE _ 2 
EE 7 fa 5 9 2 
TED io the ne Hort HENNING 
- ne 23 02 9,49430 | 10,50570 | 40 
20 4g or 997942 9.49872 10,50128 30 
= wer 9,97902 9,031 : Ro ,pR 
4 50 61] {| 9450740 | 10,4924 | 10, 
_$0 | 9,48607 | 9:97 [= Fe Coe 
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40 
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9,4-998 
9,49385 
9,49765 
| 9259147 
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9,50895 
9.51264 
9,51629 
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9,97821 

9297779 
9.97738 
9497796 
9,97653 
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9,97507 
9,97 528 
9297479 
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94533495 
9,53751 
9,54093 | 
; 354432 
9,547e9 
9,55102 
0455433 
9,55701 
9,56085 
9,56407 
9,50727 
9,57043 | 
9357357 | 


| 9,57009 | 
95797819 
9,58284 | 9 
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9,5949 

9, 3977 
9,60070 
9,60359 
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935 hs 997390 


60446 9, 


9497434 


— — —— 


92297344 


9,97299 
9,97282 
9,97286 
©,97159 
9,97I11 
9,97063 
9,97015 
9,96966 
9,96917 
9,96868 
9,968 [$8 
9,90767 
9,967 16 
19,9665 | 
9,96613 
9.96561 
9,965c9 
©,96456 
9,964 402 
9:96 349 
6,96294 
9,962.40 


9,96184. 
96129 


Colm. 


Sin. 
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9,51178 
9,51606 


« | 952030 


9,52452 
9,52570 
9453285 
953697 
9,54106 
9454512 
9,549FyF. 
9,55315 
03595712 
 9,56107 | 1 
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10:43822 | 0 72 
Es 2 50 


10,4796 
10,475 
19,47130, 
10,4671 5470 
10,46 9310 71 
eg 


P 


0,43893 | 070 


10,43502 | 59 


IO0,431I 


| 9.62785 


9,56 

CaTTA 
9,57658 
9,58239 


9,58418 
9,59794 
9,59168 
9,59540 
9,59909. 
9,60276 
5, 5,50641 
9,61004. 
9,01364 
9,01722 
9,62079 
9,02433 


9,031 FY 
EW 
9,63 


9,04 195 


10,427 
19:4 
10,41 
TR 
10,41206 
10,40832 
10,40460 
IO ,400091 
IC, 29724 


95645 17 
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40 


C0 
op A; Ft 
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Ear Apical Sines and Tangent 
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A 

0 75099 = Tang. | - 
x0 1 75 , th rac 200) _ Corang., 

| 20 - ies 9,96017 | 9424558 IS 
30 Fe 9,95960 9,65197 | 10, ;- > pt 
40 I -b*44A 14 9.3835 1045067 od 

4 ” + 3 b (@] 

ES 5.9578 | 9.66204 Oey & | 
© (9-08 95-| 995725 9:66537 19,3463, o 
et at ers 9.66867 | 10,33133 
. v4 [9:6 FP 9395549 9,67524 | 10,32 12> 
01222 2| 9.5548 | © 7 nt ber do 

550 9,03924 9.95427 9:68174 | et] 3ZO 
oa pon [aan gue : 
20| 9, 3530 58818 "i 
20 [9498 1995262 | | 9.9437 109182 |0 6 
40 | 9, »05Jl 909457 11 r | 

| 50. 93205 9, 90116 969457 | 1030542 40 

27 © 305455 | 99595 9,70-89 —_— 30 
10 9570) 9:94938 | 9,70404 1029596 20 
20 4 nt 9,94.92 9.70717 | 10,29293 mo 
30 4s vel 9.9485 9,71028 —_— - 63 
40 2666 I 9,94793 q 227133 mg” 5D 

| 50 | 9,6 2 | 9,94727 9.71048 wag. 44 4-mgp 

30 NTEPES 9,94660 9,71956 0 S005? 30 J 
20, 9,5763 | 9294526 9.72567 GS ——_ 
3 9.67862 9.94458 9972872 90310 62] 
40.) 9,68 6 Frey | 9273175 prop fm v4 
= top MI eb it git fee = 1 pp 

77 —— 0 042e2l [org d077 gran 30 
10 988 9.94182 | RE 10,25623 | 10 

Wed? tine { b174+Sh 97 1273 n= 
30 | 9,692 9194041 374673 | 10,2 Th 
No ef 592978 Ae73 050:00397 [30 

@e ut 962450 | 2193098 9375264 10,2503 | 40 
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9,69897 
9,7O115 
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9:70760 
92279973 
9,7I184 
9,71393 
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9,936 
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9,93532 
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9,93382 
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9,93230 
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9,72622 
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9,92763 
9.92683 
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9,42359 | 
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0.7844 
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| 979015 
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9379179 
2,7 9860 
9,30140 
9,80419 
9,80697 
9,8097+ 3 
9.8125: I 2 oz 4a 
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9,8180 
9 bole 
98235 
9,3262 
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6726 108355 | 
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I-,22123 
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10,184.12 
12©,18196. 
Io,17 922 
210,176 z8 
10,17374 
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9,*3442 
9,83713 
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ON EDISTPLELS 9.86125 10,13574 O 54 
36 © 9,709292 9.90796 986301 10,136 09 | JO 
[ "10 | 9,7709% | 9-907 9,86656 | 10,13344 | 40 
ho (3330 |990518| | 9.86921 |10:13079 | 30 
- 30 9,77439 9,9 the 0.87185 ! 1012815 120 
RP ons) Nl ihomgt] 1 
5917 0.89717 | 1012289 | © 53 
[37 © | 9,77946 | 999235 x dhe 10,12026 | 5O | 
10 | 978113 | 9290139 9.88236 I0,11764 | 40 
25 9,78280 9, 00431 088498 :0,11502 | 30 
30 , 9,73445 ad I 9 83759} IO,L124T 
£6 | 9.78509 | 99949 {ee dths ohe.coeit can $0 
: © 9478772 = Z b 9,892831 = ih 92 
138 0] 9478934 454 53 9.89541 i0,10499 | 50 
10 | 9,7909J At ha 9.8980 10,10199 | 4© 
20 | 9,79256 I 455 9,90060 10,09939 | 3O 
30 9,79415 9204] 9,90320 10,096 50 20 
40 | 979573 4 Set 9.99578 ns [50 | 
_501 9279731 THR : 9,90837 | 19,99163 |'0 51 
39 © 4 av > 290g 9,91095 19,0B905 | 50 
= 73884 991353 j 19,08647 [40 
on A 7 IH [991610 NN 30 
"4 I Eves: 0,92281 - 16,0707 C 50 
40 © 9,30807 | 9 9027 9,92638 110427362 150 
= a $3215 992894 os :__ 
JD, >TO2 Poo 10,05850 | 20 | 
30| 9.81254 950004 RN tleg 10,065 94. 20 
49 | 9o81402 [90082 9,93661 19,96339 | 10 
32; 981548 — AR JE | | 
31604 | 98-778 9, 939 " 4 
A a got e 9a6o8f 15,0417 1 132405829 [x0 
19] £31839 | ©,3760 "94426 | 19,953574 40 
20 | 9,31983 | 9,57557 +) — 30 
35 ar whe that An 10,05065 | 21 
O 2 J 
> AS2408 0,$7221 9.95190 10,4810 10,45 
Gr..r, I "Colm. | Sin. * | Corang, | Tang, my, Gr, 
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|. - A Table of Artificial Sines afid Tangents. | 
Gr. Ms - Sin _Colm, _ Tany. | Cotange } m. Gr.| 
42 0 | 9,82551 | 9,87107; 144 | 10504556 [0 48 
10 | 9,82691 9.86993 $5098 |.10,04302 | $Q. . 
20 | 9,82830 | 9;86878 | | 9,95952410,04048] 40 | 
30 | 9.82968 | 9,86763 | \ 9,90205 | 10,03995} 30. 
40 1 9,383106 | 9,86647 | 1 9,96459 160308; 20: 
52 | 993242 | 986530 | [9.96712 | 1003288 | q6- | 
43 21 9,83378 | 9.86413] | 9,96966 | 10,030344 6. 47 
101 9,835.13 | 986294 | | 9,97219 | 10,0278x|50- 
20 9,83045 9,36176 9,97472 10,025428 40" 
30 =D I 19,86056 | 1 9,97725 110,02275 | 30; | 
40 | 9,93914 |.9,85936 9,97918 18,0202 | 20 
Ke 9,84240 9,55815 9.98231 | 1901769 10” | 
44 O | 9,84177 | 985693 9,98484 ! 10,01516 | o 46 
10 | 9,84308 | 9,85571 9598736 | 10,01264 | 50 
20 | 9,84437 | 5595443 | . | 9.98989 | 10,010tx | 4b 
Zo . 9,84566 ) 9.85324, 1 9,99242 |10,00758 1.30 
40 | 9,84694 | 9585200] | 9,99405 | 10,00505 |-20 - 
_52| 9.34922 | 9.85074 | | 9,99747 | 1900353] Þ | 
45 01 9,84948 | 9.84948 10,00000 | 1 To 4g 
Gr.m, Colin. Sin. | _ Cotang. | » }m.Gr.| 
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uired to finde the Sine and 


C 


its Coline 93 93f06, and the Cotangent 10, 23274. 


2. But ſuppoſetg,73997. be a Sine given,and the Arch thereof is required 5” 
f the ſecond Columne amongſt the Sines for 9, 73997. ab& 


agaiaft it, on the left hand; F find 33. degrees 20, min. wbich is the Arch an-" | 
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ſwerinp th 
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eek in 


Tangent of 20. degr, 20." 
ek the ſame in rhefirſt Cit the left __ FE 


e Tangent 


finde not your juſt number , then take the neereſt in the Table gg 


which you ſhallfinde exaQt cnough for Fuſtremental Obſetvations. 
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A Lable 


[N | Logarzi N N 
So |, 34| 1,53148 


wv » 0 
cow 


911 99 


iq 


T,fo5I5 


"= S >$3885 


77 | 1,886 9 
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I "$3251 


1,845:0 
1,85126 

1585733 

1,56332 

1230923 

1,$7506 

I $8081 


I 13976 3 
1,90209 


| Logar: 


2,00860 
2,01 284 
2 fe) | 703 
2,02119 
2,02530 
2,92938 
2,93342 
2,03743 
—_ 39]. 
2,04532 
gba; hu 
LR 308 
»056g0 
115 | 2,06070 
£006446 


102 
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107 
108 | 2 
109 
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I13 
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117 2,06819 
118} 2,00138 


4119 | 2207555 
1120 2:10018 


121 208278 


$4 1224 2,08636 
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124 
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2,0934.2 
2,29691 
2,10037 
2,10380 
10721 
2,11059 
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136 | 2,133 113354 170 | 2,23945 


138 | 2,13988 | 172 | 2923553 
139 Tom 173 ' 2,23805 
140 | 2,14613 | 174 ; 2,24055 
141 2, 14922 152, 24304 
wp 2,15249 | 176 | 2,24551 
T 5+ 500 177] 224757 
Z 2,1<836| 178 | 2,25042 

5 | 2,16137 | 179 | 2425285 
he | 2,16435 ; 180 232553 
14 2,16732 | 181] 2.3576 
2,17 182 | 2,26007 
149 | 21930 183 | 2,26245 
150 | 2,17609 | 184 | 2,26492 

151 | 2,17898 | 185 | 2,26717 

|152+ 2,18184 ' 1$5 } 2,26951 
' [153 | 2,18469 | 157 | 2,27184 
154 | 2,18752 | 188 | 2,274.16 
155 | 2,19033] 189 2 270k 
2,19312 190 2,278 
2,19590 191 | 2,281C 
158 | 2,7 9866 


[160 | 2,20412 | 194. 2 28290 
I61 | 2,20683 | 195 | 2,29003 
+ 2,20951 | 196 | 2,29226 
163 | 2,?1219 | 1971 2,29447 
164 | 2,21484 | 198 2,29666 5 


165 | 221748 | 199 | 2.29985 
166 | 2,22011 | 200 | 2,30103 
167 | 2,22272 | 201 | 2,30370 
1168 | 2,22521 | 202 | 2,305 35 
169 | 2,22789 | 203 | 2,3<750 
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| A Table of Logarithmes, 


N | Logar. N [Logar.| N TH N | Logar. 


272 £8157 306 [2 24857 2,37287| 
| 1273 16 28 2,490 2,5374$93 
1274 22595 [3 205 $50 342 2,57519 
E [2751 [2+43933 = 2,489 | | 257034 
© 1276 ; 2,491.36 53650 
2249276 
2,49415 
2,49554 
2249093 j 
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339 1 2,5899) 
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|2,30920 57 2,55267 | 391 | 2,59218 
ABIENE 2,35388 | 392 
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2.51455 1351 | 2435751 1355 
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264 2,J*11O 
3 | 365 * 2.56229 
332 3 2,52114|3 366 \. 2,.6348| 
299 / 333... 2,5124 $1 367 So IR07 | 
3 j 2,4771% FH [2252375 ; ! 368 | 2456585 
OL | 2, 3613 2,52504 369] 2,56703 |, 
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3*7 | 2452763 | 371 | 2,56937 
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409 ma wy 2464738 AF 2.97943 
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14.12 2,51490 | 44 25 6503 481 1 
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422 ] © on 
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$29 | 2.63246 "= th b- 2 6973 532 [2572591 
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141 [2.64444 | 475 :67069 1599 0 2,70072 | 543 


E-_ 


- 
ee, 


50. The Ati'sf SURVEYING. - 
| 


2,81023 

4 2,381090 
| 2,81 157 
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7 | 6171 2,79028 | 651 
618] 2,7g099 | 652 
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go | 62/2 2.79219 (654 
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683 | 2,8344 
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853 | 2,93095 
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$71 1 2,94002 
2,94052 906 


872) 
873 
874 
875 

$ 76 


{ 2,9289 f 


! 877 
Ma, 2.94349 


944 
40 | $82] 2,94 
ww -2,945 96 


2,94.102 
2,94151 


5 | 2,94201 


2,94250 | 


9 | 29339918 
'2,93450 | 8 
2,93500 8 


| 


6.8 
|S 


'N 


Logar. | N Logar. 


2,94645 
2,94694 

294743 

2,94792 
2,94841 
2,948 90 
2,949 


2,95036 
2,9508 5 
2z' 4 I 37 
2,0 5J192 

2,95231 


898 


* 905 


198 


1999 


910 |: 


2,94300 , 911 


7 


tl 


912 
913 
215 
| 
916 


2,95279 
2,95328 


899 | 2,95 376 
46 | 2,95424 


| 2,95472 


296189 


917 


| 2,96237 


294988 


— ———— 


7| 


927 


929 | 
930 
931 
932 

533 


934 
935 | 2,97081 
Z 23971 28 


44 
940 
941 


594 142 + Rr 


95© 
951 


928 | | 296755 


Z 


2,95941} 


2,96708 


2, 
2,96848 
2,96895 


wg 404 
3 ,970 5 


2,97174 
2,9722) 
2,97267 
2,97313 
2.97359 
297495 
2397451 
2397497 
2,975 43 
ME 
Fd | 2297681 
2397727 
2597772 
my 


— 


4 
. 


p— 
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A Tableof L .ogarithms. 


— - 


N | Logar.|] N Logar.|N Logar. N Logar. 


2,97864 | 964|2,98408[976 | 2,98945 | $88 | 2.99476, 
2,97909 , 96512,98453[977 | 2,98989 | 989 | 2,99520 
954 | 2,97955 | 966j2,9845981978 | 2,99034 | 950 | 2, 99863 
$55 | 2,98000 | 967[2,98543|979 | 2,95078 | 991 | 2,99607 
956 | 2,98046.j 958/2,98587|980 : 2,991 13 j 992 4 2,99651 
95 2,98091 | 955 2,986321981 [.2,99167 | 993 4 


950 | 2,98137 | 970[2,98677|932 | 2,99211 | 994 | 2,99739; .- 
959 | 2,98182 | 97112,98722[983 | 2,99255 | 9$5 ( 299782} . 
£60 2,99227 | 97 :/2,987671984 | 2,99299 | $96 | 2,99826|- 
961 | 2,08272 | 97312, 58811 (985 299344 [99 2,99869]. 

8 2,99913 
[995 2,99956| 
1000 3»20000 


% 


eAn Explanation of the forther Table of 
' Logarithms. 


Et) Page in the former Table of Logarichms 
is divided into#®eight Columnes, or ſpaces, . 
whereof the 1, 3, 5, and 7*. having the letter Nat 
the head thereof are the Numbers (ucceſſively con- 
tinued from 1. to 1000. ſo that to finde the Loga- 
rithm of any number-under 1000, you muſt finde 
the number given, and againſt the ſame towards 

the right hand, you have the Logarithm thereof. 
Example. Sappaſe the number giveth be 720, and 
irs Logarichm is required ; therefgre- in the third 
Row, under the Title N, I ſeek the ſaid number, 
and againſt rhe ſame ſtands 2,8573 3» which is the 

Logaruhm deſired. 

ur if a Logarithm be given, andthe abfolure 
number thereto belonging is required , then ſeek 
out the Logarithm under the Title , and __ | 
of tne 
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the ſame towards the left hand, is the abſolute 
number anſ! wenn that Logarichm, 

If yoncannor. finde in the Table the juſt Loga- 
rithme you ſeek for, pa muſt take the neereſt 
thereunto ; or in the Table of Sines and Tangents, 
you may (if you pleaſe) ma ke proportion,, ſo ſhall 
you take the Logarithme to 2 Minute, but in ſuch 
caſes your own judgement may beſt inform you. 


The end of the Second Book. 
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The Third Book. 


Wherein is contained the menſuration of 
the Superficial content, or Area,of any 
Figure, Phot, Piece of Ground, Map,or 
the like,, of what form or Proportion ſo- 


ever. 


2&'©68 [ though the Triangle is the moſt perfedt 

and abſolute of-all Geometrical n= dk 
as I have declared at large elſewhere, 
yet in regard. (as one well obſcryes) 
-__. thatthe meafuring as well of the Iri- 
angle, as all other figures, is demonſtrated out « 
the Square and Oblong , or long Square, [00 þ 
[0 


* 


"of F BEES oo 
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therefore in the firſt place , begin wich the Square, 
and the rather, becauſe it is the moſt cafic to mea- 
ſure of all Geometrical Figures. | 


PxaAprLi. LI. 


To meaſure the Area, or Superficial content of 4 
S S quar (H ; 


Very Square isa ReQangled equilater Paral- 
lelogram, whoſe ſides are all equal, as this 


« 


E 


Fipure demonſtzares. 3 SALA nd OH 


* A Square is thus meaſured = 
Multiply the ſide in it ſelf, and NU 
the produtt is the Arca. Ex- . OG" 
ample, Multiply A B, one of JD. | 
the {ides 20 Perches, Yards, or I 
Feet, in itſelf, and it maketh |.- 

oo, for the Arca, or Super- D C 

cies of the Square A BCD, 

- Or double the Logarichm of the 1ide , and rhe 
fum is the Logarichm of the Arca. 
© The gtvenſide20, . x,3aro3 

The Area 400: as befare; 260206 
To findethe length of the Diagonal BD, multi- 
ply the {ide in it ſclh,as before, then double the Pro- 
| gu&t, and the ſquare root thereof will be the length —@— \, 
of the Diagonal. | I 

Example. Let the figure ABCD be the ſquare, 
whoſe Diaganal BD is required. The fide there- af 
of being 20, the ſquare 1s 400, the double thereof | 

OO, W wn ſquare -_ is 28.28, which is the l 
ength of the Diagec nal. | ' 
mY Lap. & 


þ I _— 
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Logar. 20. | . Rad. adde. 11,zoror 
Sine of the angle ABD 45,deg. 9,84948 
Log. of the Diagonal BD. 28.283- © 1445153 

Again, if you ſquare the Diagonal , half that 
ni Ws ſhall be the content,or Area of the ſquare. 
'\ Example. Suppoſe ABCD be the ſquarc given 

. 7M 


| andler the other ſquare + 
| »., AEFDbe madeſo,as the "#-. *: 
\ ſide thereof may con- FF % 
rain the length of that _—- 'x-+ "+ WY 
Diagonal AD, then will A .-* >D 


| the Diagonal of the 
" greater fquare A F con- k 
tain 40, the ſquare + Þ 
| whereof is 1600. whoſe | t 
4 halt 800, is the Area,or C 
a ſuperficial content of the Ne 
| ſquare AEFD, which is | 
double to the ſquare | 
ABDC, whoſe content _ 


15 400. 
; Pros. IL. 
To meaſure the long Square. 


THe long ſquare, or Ohlong is a Reftangled 
Parallelogram not equilater,as this figure ex- 

preſſcth ; 

”Y To meaſure an Oblong, mul-A____ 38 B 

4: Fiplytheleogth by che breadth, <Y 

and the £ is. the Arca, or 

content. 

Example, Mulciphy AD 12,iad 


=—— 
us &; w 
» 
* u$Ou- pes cas. * + 

B " 

4% 

. I 

p : 

2. 


- 
4? 
.® 
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AB 8, and the produg 216 is tR& Area , or cons 
cent of the Oblong ABC D. | 
_ Tofinde the length of the Diagonal B D, ſquare 
AB 18, and AD 12, which added together, the 
ſquare root thereof will be youtdefire. 

, Jt may þe meaſured .by Logarichmicall ſup- 
puration,bur ſeeing it may more readily be. perfor - 
med without, I here omit it. 


ProBEt. IJIL 
To meſure a Rhombus. | 


' A Rhombusjs an Obliquangled Parallelogram 
A equilatcr , which may ſundry ways be mca- 
\ſared, but the moſt common way is thus. 

From one of the obtuſe A D 
angles lct fall a perpendicu« —— 
lar cothe oppokte ſide, the 
lengch whereof mulriplyed 
by the fide, the produ&t 
ſheweth the Area. B 

Firſt, co finde the length | 
of the perpendicular, ſup- | 
poſe a line drawn from A to C, which will | 
divide che Rhombus into two equilateral e- | 
mp Triangles, namely'A BC, and 4CD, |. 

n fromthe obtuſe angle Ay let fall theperpendi- ] 

} 


cular upon the line BC inthe point F, whereby 
the Triangle A BC is divided into two Trianples- 
ReQangles, then ia the Reangled Trfangle ABF, 
the Hypotenuſe 4B is 15500,and the Leg BF-7.50, 
Fo fiade AF. | 5 | | & 
By 


i 
LI " Sf | PRI 2 
I 7 o* 1%. 3 "RIP 
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By the 7. Probl. of Refang, Triang. | 


AB 15,004Suim. 22:50. 1,3521$ 
BE 7,504 Diff. | 7-50»  0,87506 
pd SLE 

fegate 2,22924 

AF 13» 99. _ _ Semi I,$1362 


Next to finde the arca, I multiply the fide BC 15 
by the Perpendicular A F 12. 99, and the Prdade 
194. $5, is the arca or ſupetfictal content af the 


Rhombus. 
ProOEBL., IV. 
To meaſure a Rhomboides. 


' A Rhomboides is an Obliquangled Parallelo- 
gram, not cquilater; as is repreſented by this 
$gure. / | 
A Rhomboides may be Aa 2, 
meaſured ewo manner of 


ways. Firſt, from one of No WE 
the Obcuſe angles draw a /x; '.,,250- 
Perpendicular to the oppo- / :;-" i 


. 
= 
; 92 SS na  £4 


ſite fide, which Perpendicu- /:;:: 
larmultiplycd by one of the V - P 
longer fades, ſheweth the area. | 
Example. Let «A BC D be the Rhomboides gi- 
ven, whoſe fide :1B 20, multiplyed by the Perpen- 
dicular A Þ 13, produceth 260, for the Area of the 
Rhomboeides F B C D. ' | 
Qr, ſecondly it may be reduced into two Tri- 
angles by the line B D, and ſo meaſure themas an 
Ambligonianm $calenum, for if you multiply the Di- 
agonal B D by the Perpendicular AH, it produceth 
the Arca of the Rhomboides, | 
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PrxOBL. V. 
Inall plain ReFangled-Triangles, the ſquare of the fide 
| fubtending the right angle, is equal to the ſquares 
made of the fides comtaining the right angle, 


r the better clucidation . F 

of ſome ſucceeding Pro- BY 4 
blems, I chought this neceſſary / 36; >g © 
to b: inſerted , as being the 
ground and foundation where- A] 7 |C 
on the dimenſion of right- 
lined Triangles ReQangles do SO 
principally depend. D E 

Suppoſe therefore the Tri- 

angle'given be ABC, right angled at B and [ct 
the fide ſubtending the right angle B be 10, the 
fide B C be 8, and the fide 4 Bbe 6. Nowit every 
fide be ſquared ſeverally, we ſhall finde the ſquare 
of AC tocontain 100, the ſquare of BC 64, and the 
ſquare of 4B 36, Hence it appears.that the ſquarc 
ot A C 100. is equal to both the ſquares of the {ides 
containing the _ anglc AB and BC 100. which 
was to be ſhewed, 


ProBr. VI. 
To meaſure Right- Angled Triangles. 


P Arallelogrammun eft duplum Trienguli, Baf & 
Altitudine equalis E- 41. p. 1, Henceit follows 
that a Reaugled-Triangle is balf that long ſquare 
whoſe length and bredth are equa] to the two con- 
cainips ſides thereof, AS in this figure, «A B C - 
_ equa 


; 
of * 
ki 
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qual to'balf the long A. 
ſquare ABDC. | 6 

Multiply one of the 
ſides containing the 
right angle, in the 3? 
half of the other, and 
you have the content. 
Or multiply the two 
ſides containing the B / 
Right angle together, and the half of chat produd - 
15 the Arca. 

Or elſe, multiply the half of the Baſe BC, by the 
perpendicular AE, and it produceth the area. 

Example. Suppoſe AB C bethe' Right-angled 
Triangle, whole area;-or ſuperficial content is re- 
quired ; therefore I mulciply the fide 4A B 30, by 
half the fide 4 C 20, and the Produ& 600. is the 
area thereof. | Z 

Or 4o- multiplied by 30 produceth 1200, whoſe 
half is 600, for the content thereof. 

Otherwaies, if you mu}tiply' halt the Baſe BC 
25, by the perpendicular AE 24, the produtt is 600, 
as before. | | 

To finde the third fide of a right augled-criangle, | 
ſquarecach fide ſeverally containing the rightan- 
gle, and the (quare root of their aggregate yieldeth 
the third (ide. | | 

As in ourexample, the ſquare of the fide. AC 40, 
is 16: 0, and the ſquare of the fide eAB 30, is 900, 
the aggregate is 2500, whoſe root 50, is the third 
Ade Be. he Demonſtration hereof is delivered 
in oy Probleme. | 

Laſtly, the perpendicular AE may ke thusfound 
bythe ſecond Probl. of Triang. ReRang. 4 

S 


ING: 6K | 
Ao 


C 
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Asthe Radius 90. degrees - 19,00000 
Tothe fine of theangle ABE 534. 7".49''. 9,90399 
So AB 30.co 1,47712 
To AE 24. co. F, 38021 


PxoBL. VII 
To meaſure an Equilateral-Triangle. 


I Triangulum eft equilaterum, oft queque aquiangu- 

| {am, R. 2: conf. 10. c: 6. 

An equilateral Triangle is that whoſe fides are 
all of cqual length, and its angles <qual, as the an- 
nexed figure ſhews. 

It may be meaſured by letting 
fall a perpendicolar from cither 
aaglc to the oppoſite fide,and then 
by multiplying - the half : of rhe 
one in the whole of the other.Bur 
the uſual way is to multiply half Wi 
one of the fides.in/it ſelf , andthe B 8 G 
produ& by'that half again , and that number (o 
produced, mulriply in balf the Pcerimecer , andthe 
{quare root of that proJu@, ſheweth the arca of 

ie: Triangle. 


'Pxampic- Suppoſe 4 BC be an equilateral Tri-. 


angle, each oft whoſe fides is 18, the half is'9, his 
ſquare $x. multi plied by 9, is 7:9, which being 
muitiplicd by halt the Perimeter 275,makerh x 96872. 
whoſe ſquare reot 140. 3o, is the area of the Tri- 


angle. | 

Then if. you deſire the length of the perpendicu- 
lar, ſu>ſtra&t the ſquareof half the ſide trom the 
ſquare ot the'whole fide, and the (quare roorot the 


remainer is the perpendicular. 
Examp:c, 
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- Example. The fide of the Triangle is 18, who(E : 
ſquare 15 324, and the halt of 18 is 9, whoſe ſquare 
is $1, which taken from 334, there reſteth 243) 
whoſe root is 15.589. 

Thenif you multiply the perpendicular AD 15. ' 
5Bg, by half the Baſe BC 9, it giveth the area or 
—_ content of the Triangle 140-30, as before. 

Or by Trigonometry thus. 
Firſt finde the perpendicular AD. 

In the ReQangled Triangle 4.C D we havegi 

ven, BD 9, and the Hyporenuſe 4B 18, to find 4D. 


| Hypotennſe AZ 18 (Sum. 27 1,43136 
| Leg BD 9 CDifeer, 9 0,95424 
; Aggregate 2,38560 
/ Perpend- AD15, 5839. . Semiagreg- 1,19280- 
: . Lhen co finde the area of the Triangle ABC; 
&: Perpendicular AD 15,589. | 1,1 9289 
Semibaſc BD 9.00 0495424 
| Arcaof the Triangle ABC 140.30. 2,14704 
| MG 
| 


Pros. VIII. 
 Tomeaſure an Ioſceles Triangle, 


Tz figure '( like the former) kath three ac- 

cute a0gles, and but two equal fides, the an- 
les being equal at the Baſe, as this figure demon- 
rates, ' 

Every Iſoſcelcs is half the long ſquare , whoſe 
length and breadth: is equal to che i:nequal fide> 
and perpendicular which cutteth the {ame. * nd 
this-triangle may be meaſared two manrier of 
Walcs, | 1, From 


« 4 ER - FI ER ac” «29 "9" IE "os \ COT 92 
be Ih 7 J os 6 de? LESSER, ow AR. i 4 4 \ : 4 tit TT 
: 5 - vw b & wal 
F © ow." == 2 nd % & . 
. £ is & \ W * 

ky - G * . _ of £ $ 4 ” 
H 

>, 


1. /From the ſquare of one D 
of rhe equal ſides, ſubſtraft * 
the ſquare of half the un- 
equal fide, and the ſquare : 
root.of the remainer multi- : 
plicd in halfthe unequal fide .:/  - . 
' produceth the area. * _ B: 2+ <C 
Example. The cqual: ſide AZ is 20, its ſquare 
, the half of the unequal.ſfide is 12, and its 
quare 144, which ſubſtra&ed from rhe ſquare of 
A B 4oo, leaveth. 256, whole root 16, being mul- 
tiplicd by half the uncqual fide BF 12, produceth 
192, for the arca, or ſuperficial content of cheTrj- 
angle ABC. | 

'Now- if yotr defire to finde the perpendicular, 
ſubſtra& the ſquare of balf the unequal ſide, out of 
the ſquare of the equal ſide, andthe ſquare root of 
the remainer is the perpendicular; 

Example. The ſquare of the equal fide is 4&0,and 
the {quare of halt che unequal fide..is 144,, which 
faken our of the former , there reſterh 256, whoſe 
ſquare root is 16, the length of the perpendicu- 
lar A F. | $.0*; 

Now it you multiply the perpendicular 4 F 16, 
by half the Baſe B F 12, the produ&192. is the arca; 
%as before. _. = bet ar ET 

— By Trigancqyetrical ſupputation ir may be tlius 
performe " | 


q 
: 
TIL ennyuenes'tnf, 


a, 


- ; | "$8 . 
2 | 


« + 4 * wb 
4 ill j 
2 
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- 


i 


ON IR: 


fo meaſure any manuer of Teh. p without fndn 
the perpendicular.” 


red # 4 »; £4 : 
G1 dati Triangwli latiraf gillatins. invents coll any; 
& ab hujus colleft8 af. And ee ouls ſis , 
thr ; latrs continue fats 6 dato dimidio & reliquis, ore 
area Triangul:. 
Thetefarc,add all the three ſides of the Tri 
| rogether, 2nd of the total take half, then ſee w 
cach ſide differs fromithat balk, which done, * _ 
produs that half by onc of the ' differences, : atid 'the. 
| . produ@thereof,: , auriphy by any of the other dif- 


| Rs and the faQtis again multiplied: by che: 

| third renee, the ſquare root of hora the 

+- oo | | 
FE he The A 
| three des' of Wh 
| Chistriangleate 
| 42. 34-20) 'che 
ſum 1/96; the 


halfſamme 48, Ls 
from which ta-'p"" F 


,” this makiply by ifference '6: and the = 
Gus 110g, whole I is che Area of the 
It you pleaſe to work'b arihms ' then to 

the Logarithm 6b half theſumobrhe fides add the 

Logarighnisof rhe & rr of'cac 


" Yqur Scale, which will E 
thertrouble) the juſt length of the perpendicular - 


fromthat half ſum, and the Aggregate of thoſe 
Logarithms biſe&ed , is the_Logarithm of the 
Area of the Triangle. © 
The half ſum of the fides - 48. © © 168124 


* A 


% 
& iS} *\2 


The Differences of ich 2006. - 1,44716 
- fidefeverally* from rheg/r4'  _ 1,14613 
halt fur of the {ides aref'6, (077815 


” &2!*© FP ©2$,05268 
Atez'of the Triang'e A B £336. 00: * '2552634 
"To finde the length of the Perpendiculas;;imiul- 
tiply the ſumoof the twoidides AC and: AB: 543; by 
their difference-14; and the produtt,z 56, divide b 
the Baſc BC42; che quoticntis. 18, which (ubſhat- 
ed from the Baſe.42, there remaincth-24z; Whoſe 


|halfisthe length of the leſt SeAtion BD 12,\then 


ttiulciply the ſum of 4 B and BD 3 2byitheir diffe- 
rence 8. the produd is'256, whoſe Square: root is 
16, the length of the perpendicular AD; 1:1 7 

tit you' deſire to finde the length of: the per- 
pendicular itt any Triangle without Arichmetick, 
ſeek our the greateſt angle, wheretty (cr one foot 


of your Compaſſcs, and with the orher rake ;the 


ſhorceſt extcatioN berweea that and che Baſe-linc , 
which widenefſe, of your Compaſſes , apply-unto 


x11 you - (withourgny fur- 


in Pc: ches, according to. the Scale you. took it by; 
ahdthis, as it is che moſt beatcnand common way” 
uſed i1-Sutveying, ſo is ic-exatt enough for bul- 


e 


neſs of that nuure, and morc expeditious than 
"PROBL, 
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'p ROBL. 3 
To meaſure any manner of T riangle otherwiſe the it 
ſbewedin the af Problems.) 


4ST 


Eve Very Trian is half'th at _ Nate! - bhoſs 
eng and breadth is equal to che perpendicu- 
lar Gn decur by the perpendicular , as is evident 
by this figure. 
Stdue trianguli latera contermius, an ulum reftund \ 
comprehendentia, ſeparatim five conjunitim , in lates 
' angulo; utrimque reftos faciens d ucantur, & falth ſus 
| watur dimidinns + illud tonſtirnet aream ttianguli rett= 
\ 


\ 


ang wls . 


[Therefore | "46. 
PA. one of E' | A | 


ae... 


+: the greateſt : 4 
| avgles ork 2 : : 
| perpendicular , 
| 2+ I ſhewed k 

before)which ** 


muleiply in halt-che Baſes. « or fide cv e thereby, and | 
the, Produtt is the ate. | 
|» r clſc, multiply the whole Baſe by hlf the 
perpendicular, and the produt. will thew the con 2 
| |! tent. # 2 
|, _ Ocifyou mult ol the wtOl: ©by the while 4 
| | beds. lar, kiply the , ] alt :of We Bye byth forthe "A 


arca. 
T Ex les Adeate 4 F@ke $Ttia eto mea- 
| ſured. he Baſe.BE is 42 OA zand the; 
| ular 4 D:16'{ as they or ſtakeri fil che 
Fae Y now I mukiply che half Baſe 21 ,by hols 
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wha wi poaoget r6, and heprodun 336, is « 
the arca of the "_ lavglc ABC. 65 
Or if you multi ctlar's, riply the Whole Baſc 42zby balt 
= A rpg por” the produt ; Wil be 3 36, AS 
| re-.. * 
F” . Orelſe multiply | ds Baſe 425 by the per- 
E _ OE 6, = pradu&t will ibe the: content of 
Err FEB 672, whoſe halt is 336, 
the of the Triangle, as before. _ 


.Or Sm Rally. J; , 
Ee Baſc BC 28s: + 1,32222 
ePexpendicular AD 16, I - $, Og T2 
ot ©: A ——————__— : 
Atca ofthe Triangle ABG33þ: WA hh 3,526 74 
To medſare the 6 mae © | 3 


A Trapeziun is a. figure of tour unequal des? | 
asthe gears ABCD. | 
To meaſure | 
che Trapezium, 
draw the Dia- 
* gona B, os. 


incorwo Tri- © 
ngles, . which _ Zig 
ou-may mea- Dp | 
aig to the aft Problem, by letting per- +» 
B47 4 falttrom che angles A and C upon the | 
aſc | 
T Bur with more brevity, you may.add the two {| 
EL > eopavwT—S NA + bug multiply then of of 


+ A+ RVEYING.. = D 
them by half the Baſe, and the produtt will be the 
area of the Trapezium 4B C'D. 

Example. The {um of the' two per pendicitlars 
are 70, andthe halt of the Baſe is 51,-which mmul- - 
riplyed rogether, make 35794 2 for the weacy the- 
Tropanes A # CD. ; | 


- <2 
o p F 


y of - ms. 
Sum of che ndiculars AE & CFi is,70- ras; Io 
pHalf of che Bafe BD'is 51- | 1379757 


Thearea of the Trapezium AID 3570 65067 


| Pacus: >418 


To meaſure any irregular figure . or Plot of yn? 
' takenupon the Plain-T, able. - 
Irſt, reduce it irto Trapezias and triangles, by 
drawing .| incs'from- one angle to another, as 
we ſhall exemplifie in the adjunct Diagraa, and 
the cxample, ipllowing. 
Suppoſe this” 
fgure noted 
with the let- 
- ters ABCEDE 
F G, be the ad; 
forrg ofan ir- 
regular Ficld 
drawn upon Þ&. 
the Plain-Ta-. 
ble ; and be- 
cauſe i 1t is not; 
10 any of the 
ſhapes before 


GH: 


s nanrerere WIE ©. 


70 The Art of SURVEYING: 
deſcribed, therefore the beſt way isto reduce it in- 
to. Trapezias and triangles , which. is cfie&ed by 
drawi gthe lines AF, A E, BE, and BD, ſo is the 
figure divided intothree triangles and ane Trapes 

1m, namely the triangles AGF, AEF, BCD, and 
the Trapezium A B Dt «© | 

Now to finde the content oboe figure, I mea- 
ſuxethe Trapeziumand triangles, in ſuch;manner 
a; is before ſhewed, and the ſum will be the arca of 
the whole field, as by the example appears. 

tp Trapezium. .AB.DE 645. 00- 

he | AFG 199. 80. 
Triangle AFE 360,00, 
re BED 89. 00, 


The area of the figur© ABCDEF6.'1293. $0, 


# PrxoBL. XIII. 


The Diameter of a Circle being given, to finde the Cir- 
cumference. 13-8" IEN+ 


| Eripheria circali eft tripla Diangetrizes fer + ſeſqui- 
ſeptima, Ra. 2, c- 19, But more exaCttly, accor- 


: - ding to Ludoviews Van Cexl:n, and other Geome- 
- .. tricians, the Proportion of the'\, Periphery to: rhe 


Diamcter, is as' 314159, to. 100d00,. Bur that we 


k may take it in ſmaller numbers (which will be 


| _ more proper for ouy intended deſign ) rhe neereſt 
- rational pr8portion betweenthe Diameter and cir- 
cumference 15 as 7 to 23, if therefore you multiply 


the Diarpcter by 32, and dividethe Produ by 7, © 


the Quotient willſhew.the Circumference. 
_ Example, Suppoſe be the Circle given, whoſe 
circumfercnce»is required ; therefore multiply 
* rac 


= 


. 


s bs 
« 
Io 
> 
ſ 


FSUF RVEYING. 
the Diniecns: BD: qr-by ” MER H0 
22, and theprodu@ ga4q,1 Tl "Lt 
divide by 7;"the quotient 
15 132, Which is the Peri- 
phery ; or: circumference 
of the circle 

Bur - if "the: cirougafe- 
rence of z Circle bee dew, - 
and itbe required tofinde 
the Diameter ; waned meet b 
the circumterenceb .- 
and dividethe produ by 22, 'the Quotus| fhewerh __ 
= nn | Uip _ | , rg 

xampic, 1 m the circum erence Fes y 
7,and the vroduojeng Edivide by 22; "OF. 


42, 1s the Diameter: of the Circle BD>*: 


Pa os 1. MAV.:: 
To meaſure a Circle, 
Pho foe Buddratus & radio & Peripherie dinni- 


dio, dabit aream. circuls,Ra-t.con.2.C-19, > Y 
A Cirde j is ncer. vow ro the Oblong,, ot X loogh 2 


ſq uare, whoſe lengthand brew arccqualto hat = ; 
, ; hy 4 | = 3 


== 

" F 
* - 

bs 


x4 " The drt:of SURVEYING. | 


the circumference and that Semidiameters: where- 
fore multiply balt che Perimeter of, the [Circle by 
its Scmidiameter, and the ProduQ: willſhew the 
ſqperficial compre or area of thar Circle. * 
Example. Admit sf bethe mags tobe : meaſur- 
ed, whoſc Diameter BC is 42, andthe citcumfe- 
rence BHCB:r32,by the laſt roblemaphoſc half is 


66, which I multiply by the Semidiameter B X 21, 


and it produceth 1386, for chearca of: the Citcle. 
-Orit SxNons add the Logarichm'gf:66. tothe Loga- 
21 the ſum is the Logarithm of; rhe area 
its -Circle- 

, mukcply the Diameter 42, by the fourth 
part of thecitcumference'3z3, and.it dorh [om ren 
2386, forthe content of the Circle, as befor 

Here you may fee alſo, that the Pbloong - BDEX 


is neer equalo rhe ( _ A, + Url ho Kett- | 


ro langle T 
Fa, 


Ps ROBL» 'X V. | 
To fade the length of an Arch-line G cemericalh. 


Er the Chord: like be divided into four equal 
parts, and with your Compaſſes ſer-one of 
rac(c parts; from one : of rites Sages: in che Chord- 
| line, which ex- + 

E:*- 'TEnT - alfo _ 

- from theather 

angle © ia the 
Arch-linc,then 
from theſerwo / 
points draw*a —_ \ 
I ,whichſhall Logo E] ” $7. © 
0 becuaſe half the Arctyline required. 


# 


length 


ko 


p *. 9% 
© 7 . a Ks L $I os as 
P 4 IE. - 
+ Þ 3, y— 


+ 
| 
| 

” 
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= Example. eAHC bean Arch-line, whoſe 
length is repuired.; -7 o perform this, I divide the 
- , Chord AC into 4 equal parts #and one of theſe 
arts I ſet from C rowards A, to Z, the ſame pact [ 
et inthe Arch-linc fromAtoK , then I'draw the 
line ZK; which is que half of the Arch-line AHC, 
whe double ſhalt;/be the whole Arch-line re- 
Ureds lf: | + 
; Bur if the portion of the given Circle, begreater 2 
then a Sefnicircle, divide the Arch-line into rwo * 
cqual parts, chen finde the length of one of thoſe-. 
parts, as before, which doubled, giveth the length 
of the Archeline. | | bh 
Example. [ct 
ADC be x portion 
of a Circle given, 
greater then a Sc- 
micircle , whoſe 
extent .is defired. 
Firſt 'therefore: 1+ 
1 tact the; (aid® , 
- - arch into 'two <-, - 
| qual parts, by the = t 53 | ye 
line BD, then I diyide:the Chord-line 4 D' into 
four equal parts ,. by help whereof I'draw the line 
OP, as we ſhewed in the firſt example hereof}, 
| which line is halt the Arch «A D; and by confſe= _ - 
quencefour timesthe line OP is cqual co the Seg-" 
mem of the Circle ADC, "7 PS Sofa 
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To -meaſurea Semicirde. 


a. 


7 Semicircle is necr' equal to that long 
ſquare, whoſe length and breadth is: equal 'to 
half the Arch-line, and the Semidiameter. 
Mulciply half .F 
the Arch line E 
by the Semi. 
diameter, and 
the produtt is 
the area of the- |. 
Semicircle. © H* 
E xample,Sup* | | 
poſe the half Circle .1Z Bis to be meaſured , whoſe 
Arct-line AZB is 66, now I multiply the half oe 
thereot 33, by the .Semidiameter Z D 22, and it | 
produceth 693, for. the  arca of the Semicircle 
AZB8, co whichthe Oblong ZEHD is neer equal, 


PzOBL. XVIL _. 
To meaſure a Seflor , Segment , or Portion of 4 
Circle. : 1 


Þ Very SeQor of a Circle \is neer-equal to: that 
loag ſquare, whoſedength and breadch-is equal 
to the Semidiameter and half the Arch line. | 
_ Eirſt, finde our the center of that Circle, whercot 
the Archeline is a parc of the Periphery, by the 8 
. Problem of the firſt Book, then multiply balf che 

the Arclyline,"by the <cmidiametery/and the oo. 
5 g 


4 by 4 ; ay” 6, I "1 wv Fe 'B # 
+ DS Ps OTE as 


of 


| 


. draw a perpendicular by the . 


duQt ſheweth the 
Areas ft 

Example. Let 
A B ( be a pro- 


.—» : 


tion of a Circle to Aſ— DENT CN LINSS —AC 
be meaſured. The TY LO IM | hs 
Arch-line ABC is Abe | A 


found by the fif- <6. IN : 
teen Problem, to be. 26, the half whereof 1 8, beiog 


mulrciplyed by the Sernidiameter XA 14, produ- 


ceth for the area of the Setor ABC 252; 


Przor Lt. XVIIL. 
Ta Meaſure any regular Poligon, or Multilater. 


Et regular Poligon is equal to that long 


{quare, whoſe length and breadth is equal to | 


half the Perimeter , and the perpendicular drawn 


from the cemter to the middle of atiy of the oppor, 


ſite ſides. 


Ss fiat plannr, e perpend iculari & centro in latus & 
dimidio perimetri; fallus eft arca multanguli ordinath, 


Ra. 1.c.19. Therefore from: 
the center to'one of the ſides 


; I 


5- Problem of the 1. Book, : 
which pee pennay multi- ; 
ply in half the Perimeter, 
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and the produft will ſhew *; . "a 
the contenr, "Xo BIG 
Example.In the Hexagon N'*+og3ee © 
HEKMON L, every fide is "Fx; | 4 
s. 15, a0@the perpendicular. A B 12,99, by the firſt”; 
. | | Problem 


#5 hy "24S hr - 

4 ae SSIS LES - 3 4 
: 2 0.9 LY DS To ; 
: RL 4 SIO ' [ 2 S 
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ndWook, therefore I multiply 
t he perpendicular 12, 99, by the half of the Perime- 
rer 45, and the produ& 5843 55. is the area: 
In all regular Poligons the perpendicular may be 
had by taking the ſhotteſt extentarion between the 
center and one of the equal fides, which in Land- 
meaſure may be-effeted with Scale and Compaſs, 
bur more exaAly by the admirable DoQrine of ar- 
tificial Trigonometry , according to the ſecond 
Book, ySett. 1.-Prob. of Triang. Retangle, 
Example: Let this figure noted with the letzers 
ABCDE beaPencagon, conſiſting of five cqual] 
Ifofceles Triangles meet-. * 
ing vertically 1n the cen- 
ter of the {aid Pentagon 
arH, whoſe {ides are the 
rays of the circumſcri- 
bed Circle, and the Baſes, : 
the ſides of the Pentagon.. : 
As in the: Ifoſceles tri- 
angle CHD, the H.ar 


ral fides HC and HD, are 
two Raics of the”Penra- 
gons Circumambient Circle, and CD the Baſe of 
._ the Hoſceles, therefore the angle CH D, doth ex- 
 altly anſwer co a fifth part of the circumſcribed 

circles circumference, which is 72 degrees, then 


_ Zrerring fall *a' perpendicular from the ' vertical 
- © angletl, cutingchelinc CD ar right angles in Z, 


we. {hill havs the ITfofceles divided into the two 
ReQtangle triangles CHZ and DZH, whoſe verti- 
o ol angles CHZ and DAZ arceach of them 35de- 
degrees. And (ing all the'angles'are given, with 
the lefſer fids CZequalDZ ro, we mayh = 
o P & ; C | . A - rſt 
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firſt Problem of Triang, Refang. finde the other 

ſide H Zy.after rhis manner. - Fry 
As the {ine of #he angle CHZ 364, 0', 9,76922 
To CZ 10. HEE. 1,000c0 

So the ſine ofthe angle CHZ 54-0:, © 9,90796 


ToHZ 13.76. --. LI a 
The Perimeter of the Pentagon is 1cofl(whoſe half 


produceth 688, for” -the arca- of» the- Pentagon 
ABCDE.. | .. | ;F 

Wewill here take the- Example ſet down by R-- 
»us.Orontius, Dr- Ryf,.and others, wherethe ſifles 
of the Penragon are 12. Firſt to finde the perpen- 


dicular H Z. + 


ToCZ 6, 0,77 $15 
& So the ſine of the angle HC Z 54d; -9,90796 - 
T ToHZS8. 258. | . 0,91689 


Whereas Rams: makes it onely 8, and to him af» 
ſents Oromtins Geom, Prafi.cap. 24: and Þ. Ryff, Geo- 


another (as the Learned Dr. #53baM obſerves) the 


whereas the true arCa is 247. 74. 


arca 93. 528. and herein Dr. &zf comes neer._t 
truth, as. may be ſcen Part. 2, cap.'6. Gromrt, W 
he maketh the perpendiculaks. : ardconſe 


$7: H 


example more. 


Decagon z OT the like, but we (hall for brevity J 
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50, being multiplycd by the perpendicular 13576, . 


As the finc of the angle CHZ. 36d; 0 9,76922 


met. cap.3Þert.2. whotaking itupontruſt onefrom |, = 
make the area of the ordinate Pentagonbur:248,” 3 


Bur in the; Hexagon whoſe Perimter is 36, the 0 
perpendicuJar will be found to be 5, 156, and rffe 2 


TT. 5 
8: ve - woe offs P-4 
of "I : : v 


are as the Heptagon,Oftagon,E nca 0... $ | 
Sf 
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Inthe ny ABCDEFGdcleribe che Iſoſce- 
les Triangle EKF where-. 
in the fides EK, andKF... 
are two Flgicggt cheOfs ,, 
gons circumſcri Ir- 
"cle, and'the fide BE 12, J 
rhe Baſe the ec . 
and becailfe the a vgle G* 
EKRF in thecenter of the * 
OQagon-'or figure of 3 
fides, is one cight part of 
the ambient circles circumference 360 degtees, to 
45 degrees, therefore" the half thereof 22 des 
Point 30 minutes is equal to the angle EKZ. 
Then inthe Triangle EKZ', all the angles beiog 
iven , with the fide EZ: 6, we may (as bcfore) 


ethc perpendicular KZ 
*-Sine of rhe angle EKZ 224. 30". ' 9453384 
{BZ6. 0177815 'V} 
Sine obthe angle KEZ 574. 30". . 9,96562 || 
| | 29,74377 
'ZK 14: 48: * BIEY, $997Þ7 ? 


© The perpe 0 evlat nol found, L miileiply balf 
the Perimetet: 48; ia rhe petpeydicular iq: 48, and 
we FEGH. 695. 40+ isthearea of the: Ottagon AB , 


Oc by artificial rambers, 
— Half the Petimcter 48+ ; a 1x .68 124 
# % Pergendicular 4+ 48«.; ; 4 : 1516077 | 
; Arta'695. 04 as before: F 2:34201 , 


OT -IT. 
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The end of the Third Book, 
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ST I-28 araged in this place to ſhew the 
\! VA /l > Reader how to perform Geometri- 
/ VA a cally the Rules of ReduQion,Additi-. 
KY on-SubſtraQion, Mulcplication,Divis 
SW fon, and the'Rule of Proportion in 

, Lines, butfa regard they arc not,of abſolute ne- 


Keg oely of ww forth 

aw the rather becauſeir is be. more uſe in Sar 
thanany of the reſt (unleſs the Dion , 
ich we ſhall ſpeak of afterward). whereb 

rtratger of bgurcs may oY be reduced com 


one form to | ances a nil the fame: ne gear 
tity and propartiat = nd Ub IP 


"Pao wi L wk gf 


To reduce a Geometrical ran into « long Squat > 5 
whoſebreadth i is limited by a right line given. 


ppoſe AB CD be a Geomettical Square, to be 
4 Shs reduced into a long ſquare , whoſe breadrh 1s 
| equal to the 


line EF. Firſt, d go” "vo -4 "4 
continue ' the ID ., | 
de | of the- _; 
Lg AB tos 5 
wards X , and. . 


two pate 5. | ge | FL 
- which ung lar-li 


Y RE BX che Shar 2 Frheke "diy 
S eh ich lengrh and the given. 
— © 4criberhe lon qe BLM: 


” - v 
; p* ” : Se. 4.7 8 'S ” 4 - 
- Ft -; 5 * = : kf 
"BC fuare 43 Was Te ied TE 5 3; 
> him ab | " 88, \ 0. | "gk + 
. & . . 
©, ag 4 9-4 


QUyroſe A and Be the ov thats give! yer - 
which it is required to finde 2 Mean I oajes” 
onal line,thercforeJet the  .. 1. ay 7 
two.lines. given be joyn- ; 
cdtogether" to make one 
ſtraight line, as CDE, 
rouching. cach other" in 
| the point D,*then'with © 
half "he titehce:@H de-® Cn IIS 
| ſaxibe the Scmicircle _ "RP NP om - 
CHEF, and on thepoint D+ *--, PRÞ-4-24 

Py byzhbe 3. Problem of-che firſt B "5 Thiſe the pers © 
Y, pendicularto cut the circumference; in By, lg: Nt; 


| wines wy be mean properrionat required. 
Ts» l 


jet”: Pb at* WE, k” 08 
T6 <", a tor Square into a Geometrial _ = 


, "; 


Et aBCD* Wl fP% nts ate pe Ca IR 
be a Io yg = — 
ſquare "to > 
| rediiced" Snto0/'- 
a Dy _ 
- CA q 
Ps , hs 
h.BD 5 
7, Bron, * 


ts. of T2. k 
- £ ? © xi Mia. i F. 
"Tat. .- : 
% - _ 


* _ andcontinue the line BD towards H, then take 
half the line A F and atk the point K, which 
done, with the extent KA or KF, deſcribethe Se- 
migircle AOb;wh. ch. cureth. the perpendicularin . 
"©, hall OB be the {ideof. rhe ſquare, whoſe® 
4x PMBO is cqual tothe long (quare ACD B, 
| 


ms required: 
hs. | "a | PxroBL. IV. 
| Ce reddites, @ Square giten into. along Square, « whoſe 
length ts limited, oat? = 
GUppoſe ABCD bea ſquare given ,*to bercduced 


into a long ſquare, whoſe length ſhall be equal 
..20 = link y F AD % (> 


ZX. ir col- o 


A to G,draw- Fd = Ns - —_ 
ing' the line ® > A 3. 
DG, an the | 


\ S 0 NA oo es nut hnnspens i. 


_—_— FAY: Fw me ; ad oath "OD PR 4 
4 ye IIS P ee He G j 
FS T0 # FOR. bs = 6 EH $f $5, bs " an : ; : 
_;, - _— AY iS . ; p . 
y 3, £5" \x «3g 
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PxoOpt- 'V. 1 
To reduce ont long Square into another long Sqwaits | 
whoſebreadth is Umited, CET £7: 0 


Et the long ſquare be ABCD to be red bz 
into another long ſquare, whoſe breadth ſhall 


bee ual tothe | 
line X£. 0 cs a 
continue the BP 
line A B *to« d. S © "of" 


wards L, and... : X NS x ; 
the line ADE wu_e V F. -» 
rowards G, a I. 8 
19C rom L” = Rey 
Di to G,.atd-. ,,* jeep 
dtaw out theline GC tocut the ground-line 

inL, (0 ſhall B L be the length of the long ſquare 
10quired, with which atid the given breadehs 
XZ,make the long (quare EFBE; which ſhall be 
equal to the long ſquare given ABCD, which 
was required. Ds 


a; | 
Padnle: VI 44 . 
Torednce aT raangle into. 4 Geomttrital Sybare;) |. "a 


< o 
* " 


3. 


7 ABC be a Triangle given to be redue 

a ſquare. Firſt, let toe perpetidicutar DB:be 3 

extended upwards towards Þ, then fer the lengrhof 2 

the perpendicular B D-from.DreP, nextſcr.halt Z 

the,Baſc from D towards C 2 which cadeth ms 
Y #23 "6->> 


bp: 


vg Thi ; 6 of SRVEING. 


then take hal | TY MM 
ry PG,. 26! — 


bizip | "" 

Feeds that” Ws 

balf,vis. HP, - 

-or HG, de-  F £ : 

ſeri ihe Se: *P*; KG M4 


A. DH 
- wffcir oy which cutteth the S-od-uthe | inT, ſo 
will DI be the fide of a ſquare whereby the ſquare 
DIMK.is equal to the Trjaagle A B C, which was 
required, , 


PrzoO8B LL. VII. 


7 o reduce a Rhombus tn10 «4 Geometrical Square. 


Er ABCD be a Rhombus given, to be reduced 
1: a Geometrical Square. Firſtybecauſe eve- 
ry Rhorhbus is equal to the long ſquare ,' whoſe 
Tenanh and breadth. arc equal to one a its {ides and 


the Parellel diy, ; . X 
'Rance, therefore = 
draw the. pet- * Ks 
pendicalar DE, au 1D 
Which is the Pa- - . 


' ralle] - diſtance, - 


and.. extend it... - ! np 
gona tO= 2 f - 
wards X , then C& A. E : B O H 


"dl Taka gd hon E to G, and alſo ſetthe ſide 
AB from E to H, then with half the diſtarice of 
GH, defcribe the Setmicicle, which cuttetch the 


_ perpendicular in oh ſo is the perpendicular EL he 
c 


Si 
Lo 4 


F * or Of TY» URL 


( 


xe —_ - 
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fide of the ſquare , and conſequently the ſquare 
LNOE is <cqual to the Rhombus ABCD, -as was 


required. ! ng 
The like for the Rhomboides. es be 


PrxoBL. VIIL. 387-8 
To reduce an «quiangled Polizon into. a GeometricaF®: 
Square. To: BY OG 


Et ABCDEF bea Hexagon given, to be redn- 
Lic into a ſquate. Firſt, according .to the x8.: 
Probl. of the third Book, every regular 'Poligon is' 
equal to that Oblong,or long ſquare, whoſe length 
and breadth are equalto half rhe Perimeter, gnd 
the perpendicular drawn from the center ro” ove of” 


the oppoſite 42 ns Iva dan : - "3 
ſides,therefore AA TIS; 
ſer half, *the -* 2 6 "s? ee v: 5 bo 
Perimeter © of A | 5,474; T0 
this Hexagon | ED ? 

from G to M, * |: B®. 8 

and raiſe the oe 
perpendicular " P —7 

GA fromGE | 


towards Z, 
then on AM, D-.. 4. 
deſcribe the Semicircle H RK Mywhich cutteththe - 's 


. » 


perpendicular in R ,"fa will G R be the ſide ofthe 

{quare, and conſequently the ſquare GR 5 T will” = 

be equalto the Hexagon ABCD EF, as WASIEs 
- 


quired. 


£6 oROet 
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PrROBL. IX. 


.'s reduce 8 Traperinm given, into 4 Right-Atghd 
| - Aurallelogram, orimoa ee Angled TNT 


GUrea 


te, F 

pur. tr Py 
andC, wks 
lines GH and TK 


I to the 


a I 


- rallelopram FX, whoſe half GEFH, orEIKF i is 
 , equaltothe rapezium given. And if you draw 
2 Diagonal-line:H-1, you ſhall deſcribe the right 
"8 anglc TrianglesGHT, and IK H, either of which 
— ” wo to the Trapezium ABCD, as was tes 
Eg q | 


- 
ROC SPSSCAD aWrey mo 


ww. P 
= } 


| 'P ROB'L. X. 
To | VE a Triangle given into.a right angled Paral- 
on 


| #2050 be a triav ie given obe reduced iatq'a 


ARE irſt, draw the Perpendicular 
roblem of the firſt Book;which divide 
inco 


"4 


which lengch and , 


AH (viz. CO) which lerbe 


The Artof SRVENING. 5] 


intotwo equal parts 
at H, and take one 
half "thereof for the 
breadth ,- and the 
whole Baſe BC for D 
the length, with 


6: Miiedb 


_—_ deſcribe. EX 0 
the Parallelogram CITE We: + 
BCDE bythe 13. © F 
Problem of the firſt Book , which k age. cothe 
Triangle 4A BC. 


Pros XL. © 
. To reduce a Triangle into a Geometrical, 


Sur ABC be the Trianglegiven cober nc S 


duced into a Geometrical He Firſt;b 


OED 
ſecond Problem;ſeek a mcan apart) ional line be- 
eween the Baſe BC, and 79 the perpendicular - 
D. LA which y 
mey by the 12, Problem of the deferibe 
the % quare CDEF,which ſh all | - mo ra the giyer 
Triangle ABC, as was I © 0h. 
G 4 
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yy PrOEL. XII. 


To reduce'a Triangle into a Rhombus. 


| Ow the Triangle given be A BC, to be reduced 
o into a Rhombus, Firſt, draw the line A H pa- 
mo the Baſe of A. N 
"rt e BE, — 0 i” vv» * 
then divide the - = 
ſaid Baſe intotwo 

equal ors :n the 

Point Z£, on which 

point {er one foot” 
/_ 
- , with me adlitance - j 

” ZB, or Z Ctrike B F 5 oo 
Ko an Arch towards X., then with the ſame diltange, ; 
 _clettipgone footinC, with the other croſs the for- _ If 


mer Archn X., through which interſe&tion draw 
+ | thelineCH,ncxcfinde our a mean proportional line © | 
b Bi his tatheſecond Problem)between CX and | 


4 : 
Fake ' 
Mg 
* ' 


* | 8H, whichisCE, upon which line, by the Pro- 
-” , blem, fleſcribethe Rhombus CEDB,which is cqual 
E- 2 the Triangle Siven ABC, as was required. 


A 
a 
-» 3&? 


; ; » Fy "I 


ot - 
#3 L _ 
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ProEL. XII: : 


To reduce a Circle intoa Geometrical Square, 


L.E* A be the Circle given'to be reduced intoa 
ſquare. Continue the Diameter GAO towards 


H, thenon the Z en ſrget 
; center A erect ING. > T 
the perpendi- q _ ry 
cular AZ,chen 
ſerthreetimes © EF] 
the - Semidi® -, 
__ ameter of the 
* | Circle, and/G! 
' part thereof, A. O 
| from A'toH, | | 
; andonthelice A 
il GH deſcribe the Semicitcle G B'H 
. the perpendicular in B,. hence A'B. is thefi 
'- ſquare required 5 and conſequently the "ſquar 
| ABCD is equaliothe Circle A; ** 
; C) ; P R O B Lo XIV. I, ; Fe : 
if Toreduce a Circe.into.a right-angled- Triangle,” 


"og 
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© angled Triangle AHE, is equal to the Circle A, as » as 
was required. 


Pao. XV. 
To reduce a Triangle, oraCircle,into a long Squaze, 


A 


Ccording to the 10. Problem of the third Book, 
every Triangle is half that long ſquare, whoſe 
h and breadrh is equal to the perpendicular 
the ſide cut thereby. Therefore ler the Tri- 
ok eo be pix, =o inthe former Diagram , and 
: * TT : to reduce the ſame into long ſquare, 
Take half c 


c length of the {ide of the Triangle HE, 
and divide the ſame into two eq arts at K,then 
HA. cqualto AF, the breadth of the'long ſquare, 
and EK the len ogrh by which,draw the long " monks 

E __ AFKH, which1hall be cqual tothe Trian ils AHE, 
5 == CircleA, forthe fide thereof AH is allo 


* equal rence, and the breadth therc- 
of A Frothe Semidiameter, 


- HOBL. XVI. 


the Diameter of the Circle GO, AR "A Rea 


— 


x - I I ks dh : 4 : 4 PR - Pe * X4d,\ : Ly __ 
Wa OS ns, RR s 
- v WV I -e jq 


OT 
then continue the fide AB'toE, arſon the point By 
with the diſtance B A equal to B E,deſcribe the ho 
micircle AHE, and alſo on the point C,with thedi- 
' ſtance CA equaltq CE deſcribe the Archline AQE, 
which two lines will include the Lunula 40 E B, 
equal to thegiven _—_ ABCD,as was required. 
% 


Prone XVI, | 2408 
To reduce 4 Lunula into a Square. Pa. * 


| $i. the Lovin be AHEO, which] is robe te= 
duced tntoa ſquare. Firſt, draw the line AE, 
then on the one halt thereof AB,make the ſquare - 
ABCD, which will be i co Lunula AHE » 8s 
was required. 


Pzxopzr XVI 44 
To reduce an irregular fire into 4 Tch 7 -» 


Et ABCD E be the figure of ſome irregular - 

Field, and 'ic is bethe ts from oe angle Ato 7 
reduce the ſame intoa + h. - 
Triavgle. ' Firſt,con- 
tinue the ſide DC of 
convenient Glen 
both ways towards F 
and-G, then draw the 
line EF parallelto AD, 
till ic fnterſect thei exs. 
rended line CD in F.'K 
Likewiſe, draw the 


line BG, parallel 9. A ho conitigehs; 


Bei OE. ts a. 4h of on . ” ſ* 
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in G, then fronlhe angle A,draw the lines AF and 
AS, ſo ſhall you have the TriangleaFGcqual to 


quired. 


PROBL. XIX.” 
To re duce an irregular Mublangled figure, into a Tri- 
angle. . | 


Js ppole ABCDEFq be an irregular Plot given, 
4 QI to be reduced; into a Triangle. Firſt, draw the 
 He'SE, and parallel thereto the line F K, chen 


"22388 
EY x5) 


5: FE" LE —— 
m G,draw thelineGK ; next from B draw the 
BD) and- parallel chercto the line CL , then 
Fromg'B,cxtend rhe line to L, fo is the Plotof ſeven 
" Kdes reduced tofive, namely to the figure ABLK 
” G4. Sccandly, according to the laſt Probletoe- 
=. tepdthefige KL cowards O and Þ , then draw the 
L-- JineGO parallel _ X., till it croſs the lineR L 
= 1nQO. AlſodrawBPparallc! to the line A L;tillic 
croſstheexended fide KL in'Þ. © Laſtly, draw the 
-  +Unes 40 and AP, fo ſhall yon include the Tri- 
. angle 4OP equal to the irregular Heptagon A B C 
hich was required.” © 7 > 
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the iracgular Pentagon AB CD E, which was re- 
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P.R OBL-. RX." 
To reduce an frrvgwhir Plot into ' 4 Grometriea $ ras” 


[0 ABCDE 
FG be an ir- 
regular, figure 
given, to be re- 
duced” into a 
ſquare Firſt, 
draw the lines 
BE and AFy {o 
will the figure 
be divided into 
rwo Trapezias G 
and one Triangle, then croſs cheTra Tra perlad: 
thetwo Diagonals BD and «FE » [al ? 
pendiculars thereon from the ates C By yarh ", 
and alſo from G, "WERE © of 
to the Baſe of the 
Triangle , 'then, as 
before is ſhewed , 
's the 2. Problem 
f this Book, ſeek 
out a mean pro- 
portionalbetween - 
halt the BaſeBD, 
and che two per- 
pendiculars there- R 
on falling, © wal 
val to the line 
n like manner: 
fon out a gan” | 


with 


Ft 4. 4 ® 
AI WIE 1 I 6, 
"Kees RE oF or 0 IC "8 7 
0” = EIS. 1-0 RT 9 mY 


en ween half the Baſe of e, ah the 
two perpendic ap yagbeg ng, which y mY fin 
hingratople) | be _cqual to pe lh yo. alſo fi 
' mcan proportional bet alf the Paleof of 
the Triangle AFandits perpendicular , which let 
be the line K, which done, deſcribea right angle at. 
eaſure, asthe angle XNS, wherein placethe line 
m the right angle N, to P, and alſothe line I, 
N to Qand draw the line PQ. Alfoplace the 
line Xfrom Nto R, then (erting the line PQ from 
N ro O. draw the line R O , which is the fide of 
Theſquare required , and conſequently the ſquate 


KTY O will be equal to the foregoing irte ular 
agurc 4ZCDEFG, which was required- 


; P R O B LL XX1, ” 
zC trele that {ball be equalto any two Circles 


EXS two Diame- 
* rers of - theCircles 
wen be A.C/and BC. 
1rlt,, therefor: the 


3 F 
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: PROBL, XXII. OS 
To fabira# altffer Clrile ont of a gragter; and io pro- 
duce the remainer in a third Circle, 1. 8,3 
Ecthetwo Circles; given be AB and BCand' i 
De. ro ſubtra& the Circle BC out of 
Circle '4'B, 
and to /pro- 
duce {the re- + 
mainer.in. a 
third-Circle. 
Take the Di- / _ 
ameter of the "| "oO 
lefler Circle | 
BC\& raiſe it | Y 
peeprnctes: WA BESS. ©... 
rly on the «+» Tee ore 
point Bro R, rhen take the Diameter ofth He greater”  ' + 
Circle 4 B. and placi one mate {op Lompailes _-- 
io R, with the other ſtrike the h |. -- <0 
aa gat, ind deſcribe .t E.G, , 
onthe point B,ſo will the two efle C 
B BC, be Nos be equal to the greater Cjrc| 
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4&7 © ThePFiith Book. FE 
Wherein is ſhewed how to fooide any 
figure given into as many parts as ſhall | 
«be required , and to cut off fromthe ®\ 7% 
 * ſatwe any quantity whatſoever, being of 
5 th - 1 ſingular. gl e-in Surveying and divid- 


, X, ing Dang 


 PxoBL.. |. 
—_—: arightline given according to any proportion |- 
WW F: + paz | 


Hr Rightline being given, as the line 4yic | | . 
A S fac rey rodivide the. ſame.ivto two | 
arts; which ſhall have ſuch pro- 
5 portion rhe one to the other , as the 


of 2 Hoe Fhath to the ine C. Firſk make | 
ant th Lay hs | and lerthe fide gr 


AB 


” cm 


* Theidrt of SURVEY 3 
A B /be equal to A—————— TS 
the givcn ua NY I. 
then | Tar HER 
C from 4, 
and the 
from E,toC , and 
draw the line 'y Ag 
Laftly ; from the 
inc E draw the - : 
ine ED parallel B D 
ro CB, cutting the / FW 
line ABinD, ſoſhallthe greater: AD par 
the ſame == hy to the leſſer 4 asthe boys 
hath ro the hacC. | Zh 


| b..-4 | 3 
PROBL. I. af ; 4 
To dividea righe line in power «fy to ares FE: 

tion gioen, 


He 


# = 
- 
% 
SEN - ? 
A 
"Ng by 
* * = 


Irſt, draw the line C D equalto iti hi. A 

andB, then divide the ſaid ling in the poin#F,.. 
in proporti- \ .. -- S608 
on as Ato B, 
andupon the 
ſaid es 
line G, 
ſcribe the Se- 
micircle CE 
'  D; and on 
« Ghe point F — | 
raiſe the per- | _ 
pendicular F  euty the Semicuctt 2 E:from- 


"I 2 
C. - +.) - FL ab 
which poiur,draw-the lincs Be and Ewan” 2 
©, I FT VM Es 
T 228 4 ww i he” 


vgs 
NS. -- 


ere! alin pour 'ro the giv 
E l £5 "of NineE Chall bein ſuc 
| proportion to I power of the pogieo Mes B, 
: ch Was required. | 


'4 v1 


* pi B Le. ur”; by, 
To divide, a Triahele given acco mg. te ay Broporte 


; «4 © 4% 


Io bi my the le 
fo henes ana afred 66 tte 


312 
| 
E- | 


7h + che le p D;fo will the given Tri lc j 
| into two parts, bearing porporrion + b, 


- one'2o the other, as the line Edoth to the lice F, | 
EY M & 1" _ required. : 
$5 - £ A p | 

PO Pho. IV. | 


« #From a Triang/t_gruen, £0-cut of apes T a aol 
2: "0 _-_— thererf* © 
xi Ap wle ABC contain 1392.7 PIR and 


© 0 a oft 5 0. parts 
by =o o, ho” with 


RAY 


.% 6 ah 42% «> i; 4 o 4 { : 43 
# of - + 4 \ 2 

. v i 4 4 » « bY 2 
h 7 mY ; 5 3,» * WP of w- 0 

—# ". : 


» 
- 
” 


. if 4 "on; 
12 
s IS *-7 


AB. 


much of that .in 
vl che ſatne parallel Ih 
90 to be cut off requite 'F 
The. anſwer wilt be 7 we 
10. 14, which ſetkrom 4 cowards B, .codeth ip DD; 
then draw theline CD, and the Triangle ACD 
| will 'contain go, a&Was required, |... 4 
; Or el{c, doulye the parts to be eut off, and they © 2 
make 180, which divide by the length.of 4 24; | 
che Quotient is 8.182, at which diſtance draw the © 
line DE parallel ro A C, which-ſhall inthude the 
Triangle 4 C D to contain go. as before- 


” 


| (907 © 4 A 
> h PzOBL. V. —_—_— 
To aivide a Triangle according ot proportion glean 
by a linedrawn parallel to any of the fidesgſaulgutde 2 
, ELEERS ORD. 
| Triavgle given, G; 44 
|. . and tisrequired co 3% a 
| cuc oft } by a line 
Parallel ro AB. Firſt A 
on the line-A C de- 


circle AE ©, whoſe. 

Semidiamerer CA 

divide into five.gy ,»; - > wh 
| qual patts, accorc- ..;.1, Tag. 
= 


. 
ww”. £ 


PETS, =Y 
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RVEYING. 
ipg to the greater term , and upon three of thoſe 
parts (the lefler term) *eret the perpendicular D E, 
according to the 3, Probl. of 'the figſt Books which 
ctitreth the -Arch-liae in E, then Tet the five CE 
\ from C to F, and from thencedraw the line: FG 
patallel to A B, ſowiltthe Triangle CGF contain 
. } of che Triangle A'B C,as-was required. | 


Pxrxosrxr. VL. 


To divide a ſquare into two parts aucording 10 an) 
- proportion aſiigned , by a line drawn parallel. to 
one of the /#, aes. « 


[2 the (quare given be ABCD, containing 6763 
— and;it is requircd to cut off 208, withalioc 
parallel to CD, to be laid | 
out next unto the ſame ; | 

firſt divide 208, by the | 
ſideof the ſquare. 26, and 


| © the Quoticaris 8p which | - 
a» IN | 
A Ee ſer from CroF, Gs. 4 


and-from- D ro nn then. E «6,09 CUSP <ex's K\ 
. draw the line EF, which , 208. | 
ſhall include the long , 
EF fquare CDEF, tocon- 20 
© tain 208, as Was required. 


Bo _PROBL. VI. | 
', From 4Square given, tocnt off any parts aſcigned and 
bo make thoſe Partrin @ Triangle. 


4 LE: the iovary Sios be Ap from the which 
FE: TN. _ e be cur off ; of tacarca, by a line Paral- 
__— | y St. Lhd I EY ng 6 —_ FO 7 by a 4: lel 


* 
+ 20 
Wy 

WT 


0 
DE. - 4 


= © — T4 


| T Fc the figure gi p 
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eDiagonal AC;/Thercfore inthe Triangle 

PO ©.je, be required: to ne x it imorwo | 
cqual: parts. with-aparallel- A. | 
line to.&; , Which is found. 
by chefilth Problem of this 
Book, to be the. Triavgle * 
EBF, which is the balf of the og 
Triangle ABC, 

Bur ſuppoſe it be required 
ro cut off 145, by a line iffu- "2M 
ing from A to DG; firſt D AC. 
therefore, becauſe the whole" Gag Y*. 20008 
ſquare contains 400, the Triangle IC Dis ins; " 
from which you may cur off 145, by Wb bs 
Problem of this Book, ſo ſball the Triangle © 
contain 145, Which is che thing required 


PROBL. Vl. _ ©. 


From an irregular figare x oroty, to out ff” any a 
| required. 


leltoth 
ABC,: 


B 


ven be: 
EF6, and it is re- 
quired to cut off 
4:20, With a line 
drawn from. B to 
cut. the oppoſite 
{ide. Firſt meaſure 
the Trapezium A 
B FG, which con- 
rains .324 , thenG -D 
meaſure the Triangle BE ry and y you 4 th; 


A 


'3d2: 1 be be rf SURVEYING. 


Ne IEF, BY 
EH contain ; 
tum A , 
267 the wy ARA RFG contain, as wits re- 
md | 


! of -PRQBL. 1X. 
F 'To "vie a figors given into any equall parts re- 


| 7 xeocns bea figure given.to be divided into 
two cqual parts. carca of the ana figure is 
795, whoſc halt .is 


Cvnu%,. 


bh $5 4. P Sb of this | 
4 ; Book, and there re- 
- majneth the Tri- 
| angle ADB, ſo will 

fre Ton A #1 Bride! 
E rhe: o cqual parts, vals the Ggure 
the figure AEDH, as was 


_  \radab3c. TE 


After the nic manner you may-divide any 
" Hgure into as many partsas you pleaſe , and from 
- - what point youplcaſe , whether it be from a ſide, 
f _oran angle, as * "An a little Perce you may ſoon 
as pct- 


a. "04 
#88”. 


LS” a > «nn * 
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cherefore 1 fhallock ks whe 


hereafter, 1 
this {ubjeCct. 


» ©”. 


; i 
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The entof the Fifth Book; 


E 
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"The Sixth Book, 


Faeretn is ſbewed bow to take the exa8? Plot of allman- 
Mi =o Grounds whatſoever, afterſeveral ways, aud. 
how to caſt up the juſt quantity and content thereof in 

Acres, and to diotde \the- 5 5 into as 


I Cuay. TI 
I A Deſcription of the Plain Table , ith its fron 
4 purer and rompoſi tz0n,&Cc.; 


have hitherto pol invented for the eX- 
® at and ſpeedy Plotting and meaſuring 
S Of all kindes of Land, there is none ſo 
lain and perſpicuous in uſe and pra- 


fait \woihl loſtrumest; andthereſore itaptly re- 
ceiveth 


- 


cciveth.-the\name- and appe 
Table: And albeit this. Inftromen 
other };may be (hgh 

rance of ſome common Meehanicks,- r-il- 
literate pretenderstothe Art, that ſcarce ever u1 
derſtood what the Mathematicks were, yet wh 
ſhould irdeter any Artiſt from the uſe and praQtice 


41utD "= 


Tim 


and cxatneſs, and: with: leſs fear of: errors. aid 
miſtakes, attain ourdcſfired aim far better thereby 
then can (poſlibly) be done with any other Toftry 
ment. whatſoever; as is well knowntoall Pragti- 
cal Surveyors, whoare acquainted both-' with the 


t hereof, ſecing we may nor oncly, with morecaſe. 


. uſe of this and the reſt, And yet I cannor bug-hintys 


- 


1 beginning of his third Bock; and my loving fx] 


ly commend the T heedolite, C ircumferenter, 4 AG T — 
Perattor , as Inſtruments very nſ(ctul vpon ſome 
occaſions, neither dare rejeft , as uſeleſs , cither © 
the Topegraphical: lnſtrument, and Craſe:ftaffe of Mr, 


Diggs, the Fqmiliar- S:affe of Mr..{ohn Blagrave/the 


Geoderical-Staff: » and Topegrapbicat.Glajr of Mira, > 


Arthur Hopron , the Seftor , Croſs Staffe, and & 


Pardoron of my late worthy friend. Mr. George fe 


well, or any other commodiaus invention thar - ® 
hath hitherto been wittily deviſed, tor the exach 7 


Plotting, aud ſpeedy menſuratien of all manzerof: 
ſuperficies, as Lands and the like. Burt io 

rhe Authors themſelves hayc.in their own Wo 
(ro their exceeding commendation) deſcribed both 


che making and ufc of the ſaid, Inſtruments, F+. - 


ſhould here but tire my Readers #0 rcirerace what 
they have already ſhewed elſewhere,. and ſo make 
theſe - few 4itics ſwell beyond .their. fnrende 
bounds ; and beſides, My. Aro» Rathborne, in i 4 
e 
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Mr. //#inm Diybrarn in che firſt five Chapters of 

His fecond Book; have very well faved me that la- 

Þ8bt 7 where they have excellently creared ,. both 


pot 
- -” 
C . 
p . 
a 


of the compoſition #nd uſe 'of 'the moſt material 
L. commodious' Inſtruments now-in being; :to 
which the Semicirc!e maybe added as being 1nfe- 
Tor to none of the forementivned; - Wherefore I 
wall how come to ſpeak of the compoſition of che 
faiz Teble, which indeed is the Inſtrument, of 
Wadienafc alone we ſitfall afrerwards trear of.:«-: 
- 2ms Toftrumcnt (commonly known'by the 
wfic of rhe Geometrical, or Plain Table) is in the 
 Balbjod of a Patallelogratn, 'or long ſquare, con- 
 —Integir lengrh'abour 14 inches and a balf, and 
-. xeprcadch '11 inches; and Were ic nor for warping, 
.. tight þe'tnade of one boatd; bur for.avoidio 
_. raed for the convenieficy of catriage, the be 
- - ayc s they are uſually made})-is to haye ir. of 
"$arce boards in breadth , wich a-ledge ateachend 


<1 

2-1 
Bei + 

Lo 

Y 

"i 

A 


B22 zxe-Jength:;; whereunto belongerh a joynted 
= frame, that when the five boards are fer together, 
and a ſheerof Paper put thereon , the frame may 
- = Sindcthe ſame ſo faſt and ſmooth upon the Table, 
©  thatwhen yoy come into the field, you may neat- 
"Jy defcribe a Þ lot of your Land, Wood-ground;or 
__ ether Incloſure, upon the ſame, as ſhalt be after- 
. Wards ſhewed, _ | 
', "Again, lerrhefides of the frameat the Table be 


"of patajlel fines when, you thift your paper, and 
att 60 another ſhect. * And on theother {ade your 
frame, it would be very neceſſary to have projedt- 
ed upon it, the' 360 degrees. of the Circle from a 
$0 EE center 
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dintoequal parts, of ſcales, for the drawing. 
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centre made about the middle of the Table, which 
will be of excellent uſe in wet-and ſtormy-wea- 
ther ( as my worthy friend Mr, Ltybourn well ad- 


viſeth) when as.you! cannot keep a ſher of paper | | 


upon the Table. - rp 
To this Inſtrumentsrhere belongeth a Rule, or 
Index of Braſs,which muſt containinlength at leaft 


* 16 inches, in breadth about 2 inches , and.in,thick- 


neſs: of an inch. Upon this Index are tobe; placed 
two ſights, both of ane length, the one having a 
ſlit below, and a third above, and the other a flic 
above and a third below, ſerving to look forward 
and backward, when you are upon plotting ;\ahd 


theſe fights muſt be ſo placed upon the Ruler, eith 


with Screws, or ſquare Mortefſes, that both. the 
ſights may be cquidiſtant trom the fiduciall edge * 
of the Ruler. Moreover upon the face, or upper © -* 
part of this Ruler, are ſeveral Scales of equal di- 
viſions, aSof io. 1 2. 16. 20, 24, and 32 parts inan 
ioch.; ſerving to lay down the Plot of a Field: a 
cording to what proportion ſhall be thought moſt 
convenient for that purpoſe. There alſo belongeth 
to this Inſtrument a Box and a Needle, which 
is to be placed on the fide of the Table, with two 
Screws; and in the bottom of the Box is placed a 
Chard, divided into 360 deg. which is covered over 

withclecr Glaſs. Is 

Laſtly, On the backſide of the Table.is a Socket 

of [Braſs faſtned-to the Table with three Screws, _ 7 
into which Socket muſt be pn the head of che 
three legged Staffe, which for portability, is uſually 
joynted in the middle. 


Ra hs A % 


E-NIT Advertiſement, \-*/ Bs 
| OF Heythet deſire this Inſtrument aviay 
' - Þ haveit (and dllthe parts thereof) 
ready made; after thebeſt faſbion, 
a Mr. Anthony Thompſons” Houſe "in |, 
Hoſler-lane meer Smichfield - And alſo by 
- Mr. Walter. Hayes at the ſigne of , the 
' Croſs Daggers, neer.tbe Popes head Ta- | 
 wern 7 Morefields London, Who: alfa | 
' weketh all kinde of Mathematical Inflru- 
mens whatſoever, both in Braſs, Wood; | 
Fad: Sioer.- 4.4! 


hy 
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$456) Tt The uſe of the Scale and Protratior, Mt 
#7 Pon the Braſs Rule are ſeveral Scales of cquial | 


| AÞ4 parts, as | ſaid before,as of 10.121 16, 24: 832 | 
* arts in an inch, whole: uſe are; principally rolay | 
aown, .upon Paper, the kength of any'line takenan. | | 
'the fieldin Petches: © - - F< 
. Upon theſam?: Rule'/(or upon the Packet: Rule) + 
: - JSaSeale of Chords,/which ſerverh to protraftand 
F £down upon Paper, the juſt quantity. of.agargle, | | 
+ . forif yon open the Compaſicsto 60.degreesthereof, | , 
” _ and With that extenmedeſcribe -an arch ; youttnay | 
herd ſer: off Hat deg- and mii. you:pleaſo,-by 
taking.the; juſt extention thereof. from. the! Sgale, u 
with the help of your Compaſles-:;: *.: 7 
But in the praQtile of Survey, when the weather is | _ 
moiſt; and you are forced to take: the'quantity ofT os 
” aogles by the degrees 01 the frame of the Table, or | 
Eby a Scmicircle , you may (pecdily perform the - | 
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_" Suppoſe it be requir Paper the 
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true quantity of 'an angle of 50 degrees taken;in 
- hagery a the line MN ftrom the potne} 5 
mpon. which point. place the center of your Pxo- 
Trafor, in fuch wiſe; that the Meridian line there- 
& notcd with the letters A H B niay lyc exadly } 
zw0n the line MBN, fo that theccncer of the Pro- } 
araor noted with Iz, lyc cxaQtly upon the pginy'B, —- 
"hen in the limb. of the Semicircle ar 50. degrees, } 
ndiethe point D, and draw the line BD, (ofhall 
xe avgle D BAY contain-50. degrees... "hs 


"+ Burif ABD were an angle given, and the quan- 
Uty thereof required!, then place the Proftraftor, 
[as before, and the Limbe of the Semicircle will 
 Meell you thar the angle Þ B 2 is 50. degrees, and 
 FClaying the Meridian line of the Protratogupon - | 
the line DB) it will give you the -aogle NBD tobe | | ® 
7 x30, degrees; ic being the Complement of the ay- ct 
Z ' gle DBMtotheScmicitcle 1 80, degrees, Butrheſe #a 
5 thin you will fiad ſo cafic, that Fnced nor infiſt lit 
thereon, vy | 


" 33 bt 
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| GOme Siirveyors ſl work by 2/Chaia gf, 


"- tions,. Whercin to avoid prolixity, 1 account vs. . 


 veralfra&tions of your Chaintovether , as it. 
, Were 'whole numbers, ]. will fiſt ſhew NOW: 


Cue MW gil; 
Of the Chain, with the Diviſion, and" uf thereof. 


parts in a Perch, others (as 247. Gunter ta h 
deſcription and uſe of. the Sector, Crol&-Staf&c3) 
divide the whole Chainof 4 perches into 100 lin 
bur *#4y. Aaron Rathborne in_bis Surveyor printed. 
Anno 1616. makes diviſion otevery perch iotg tad 
parts, that is to ſay, firſt he divides.cach pexcht in! 
Io parts, called Primes, each Prime whereof is a- 
gain (ub-divided into 10 parts mare, Which hegalls 
Seconds ; and this-is common]y called the, Week .. 
mal-Chain. - But the Chains that I have uſuglhe -- 
made for my ſelf, contain in cach Pole 20 linksg to” 
that inthe uſe thereof I apply it ro Decimal | 


: % 
LOS fy. : 
as.../ : 2 

u..- 


linksto be one Prime , and, one. ligk co he five 
conds., and yet notwithſlanding in Geodzlige: 
Land.meaſure (ualcſs it be our of curioſity ).28 
needleſs to go neerer then, & link of your Cha 
Burt ſecing 'my intent. in this Chapter is opely. : 
ſhew you how you may ſpeedily multiply the 


S 4 


cc it by the Decimal*Chain invented by #Hr- 
Rathbarne 4 and then afterwards Wedge nts of » 
links in a;perch. PVES {ot gan 

Firſt therefore; Suppoſe 1 ſhould mataſ ures po = 
of Land (lying inthe form otan Oblong, a* moſt - -' 
Lands in common Fields do) and finde the fam ro 


contain in length 42 perches, 6 primes, and, Se- 
MY s conds, 
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:0 nds, in; breadrh 22 perches, 8 primes , and 4 
ds,” therefore tocfe& my-delire, Iplace my 
nun Tt gud reſpeRs , as 15 uſual done in whole 
numbers, and over every fraftion, of the mylci- 
plycand» place a prick or points andattheend of 
Fammkiplytralacoalle 4 taany.polnts as there- 
re fraQtions in tharrnmber, then multiply your 
two: ſins togerher;, as thaugh they were whole 
numbers, 4nd the produtt will tell you how many 
| perches and parts of aperch, are in thatparcel af 
.and, onely youi-muſt obſerve that ſo many pricks 
as you madeg{c many hg res rhuſt you cur off from 
yout produtt-tothe right. hand, ſo will you have 
the ttne valuc of your- Land in Perches and. parts 
of aPerch, as the example following will more 
cleerly demonſtrate. 
Ancxample of ai/pecce of ground,whoſe length 


x4 F. + 


lag eP erohes, 6 Pri. 4 Sec. the breadth 12. Perches; F 

8 Pri. 4 Sec. which are thus mulciplycd together, - 

_ as ifthey wete whole numbers. A 

| +: Here you ſec there ate two traftions 4264. 
-. In the muktiplicand, which- ace noted I284.. 


with two-pricks. over head ,. 2nd as 

many in the mulciplycr, as they are _ 27956 

-marked towatds the right band, fo that, 34222 

” as You ſce, atrer the operation is perfor- 5528 

| gd, es, I have bg Rio ; 1 4264 _ 
m rike off with a of my Pen, 

the four Taſt figures of the produtt to- 671997 

wards-che right hand, and chen willthe produtt 

_ ſtand thus 547. 49765. which intimace, that there 

are comtaine in this piece of Land 547, whole 
erches, and ®# parts of aPerch , which is neer 


dpon half a Petch: | 
Wks | But | 


a 


#* - 


PY —_—_ 


br readily and 


| za aboyethree parts of a Perch, 


The: VETIN 4 "5 
| via kegel Chain of by Kinks ina: -Perch is 
inore ready, and asthe former, 
F will ae the gum one fan x) 30W.Y 
ly work” thereby- * Thereta 
oſeapeeceat land be in leweth 36 perches,ftnc 
inks,and in breadth 3 | 


multiplying the 2. ſumms| toge.” 
Hex, as as 1 was done, and marking Mb Ix: 
fraftion 1 finde the ſum of the multipli= 
cation tobe 11408. and in regard of the 
two fraftions. Ifttike off the rwo Laſt 


- rant 5; fo F 4 


wroes in  deeNE nn” 3 
Multiplyio the ewo ſumms to- - 1645 ; | 
gether ,) and from che Produ&, cut - © 315, 


off the four laſt figures becauſCof the 78225 
four fractions, and then the ſum will, 2645" 
ſtand On this wiſe 14, 8175 5 {o "x05 25 

thatthe land contains r 14. percheg;,, —— 
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ABGDPP be aFick tobe theifitel,” | 
| worgther EE _ 
be ſer never rrnr orangle of hefaine | 


then make ghoice of ſame coayenicnt place eel, 


from-- 


hence you may beſt view all the « 


thereoh,in which place » as at H, plane'your Ta wh 


(coyered . 


> 


' 


| 


{ 


1 diſtance of every of thoſe marks, from the place of 


(covered witha Pee lem 
it withche Sexew-pin', that the 
otir worke be finiſhed, Then / 
pods, e— . bt ren | all] 


upon the. r 
| in: q ponſins ax t 


a line with your Compaſs p 
Index upon the Paper, which your 
ſightcoB-(Rill EE edge of che Indexipt n 
the point H ) rawaline, as before ; and ſo jn 
like manner dire&-your index to C,D,E ,and F, 

drawing lines upon your Paper by the edgeaf the 
Index, with thepoint of your Compaſs, and Having 
finiſhed che ſarae, meaſure with your Chaine , the 


your Station at H, and ther by the help of our 
Seale and Compaſſes, ſer the ſame diſtances from 
the point of ſtation, at H, in the lines drawn upori 
the Fable , making a ſmall prick with your Come 
paſs *point, at the end of m_ of them , then wich 
the polar of your Black:lead Pencell, draw a ſmall 
linefrom one point to another, as namely from A _ 
to B, from Bro C, and 'from Cro D, &c, ſo ſhall 
you have: upon. the Tablc, thgcxa@Plor of pour 


 Feild. 
Cnayry. V. 


To talks the Plot of any Fold at one ſtation ttt; ay a one 
= thercof,from whence al the other angls; maybe 
ten. 


5 Iſt, as btab, ſer up Whites in every corner 
.okthe Feild. as-at BCD: E Fand'G, then make 
_choieeot the moſt 00% TY angle on 

rom 
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Then ſecondly faom the ſaid point. A, turn | 
your fights ro C, your ſecond mark, and then draw 
with the one point of your Compaſſes, upon rhe cd, 
paper, the line AC, meaſuring the diftance, and 
ſetting down the length by the [ſame ſcale. as you 
was bctorc taught. | .- 

A bh, = IAN, direCt your ſights'to D, E,F rnd 

+ +5, and drawing ines up e paper,meaſtre W1: 
your ponies het dance of cach of wag fame ws 
angles iromyour ſtation point at A, where Four 
Table is planted, then with your Compeftes, rake ale 

| = rom 


> 


OI 


from your (calc, the'faid difiances 
bt "K & "MP + 


ſeverall lines, AD;AE;AF,AG x2! ] a ] 


upon the paper, thepoiats A BED: -B, by vhich 
marks, you may, by the help of a Black-lead- 
Thts- | bethe-hnes AB;BE&, 


pencell, finely '-pointgd,:deferibett BC 
CD.DE JEF,EG;G A; which will exaQly; xepreſont 
the juſt figure of yourFeild:upon the Table,- which 
will be pet, or leſſer, accordingrothe Scale you 


worke xi bo {84 
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Totake the Plot of 4 Field at two Statlons when aratl 
the angles thereof cannot be ſeen at one. - by 
{ 


J Iz oftentimes hapneth, cither throuzh hills,orthe 


Spaciouſneſs of the gronnd,that you cannat from 
any oneplace of the Field , ſee altthe corners and 
angles thereof ; in which caſe ,- it behoveth the 
Surveyor to make choice of :wo of:the moſt con- 


| venient places within the ſame 5 ſo that here you 


are to performe that by the: kelp of-two Stations , 
which before was efte&ted at one. i » ; 
Suppoſe there'orethat the figure noted. with the 
laters CDEF GHIKLM, be a Field tobe plot- 
cd, which lyeth ſo, that. from no one place all the. 
angles thereof can be (cen, therefore I make choice; 
ot rwo places within the ſamg for my cwoStatiuns, 
as A and B,where I can con view all rhe 
angles. "And firſtI planes my Table in' Az frons 
whence I can ſee the angles M'CDEF, theo place-- 
ing the edge of my Index (after the Table is fixed) 
2the point A, I dire&t ny (lights eye 
all che angles-wichin my view, asto'MCDE] 
13 rawing 


rally 10 # b 
Db 


C oy 
'; Id "ao them four comm 


[Tab —vhorw a fixed). I view the 


the the Feild, and choice-of the 
pain 7: arts of the Feld, ſecond Starion, becauſe 
om. thence I can (ce 


the other angles of the 
Feild. ch From i ina kn Beacon there, 
T gobackto ſtatin at A,Cwhere thy Table 


GaN; In 


ſtands fixed, as I left it) upon which point I move 
my Index,till chrough the fights thereof, | eſpic tbe 
: mark at B,whichdone,l ſtrike a lineby the fiduci- 
E, all edgeqft the Index, with my compaſs point, cx- 
” & . fcnding itquireover the Tablc, as isrepreſented by 
=_— 2 rheline Dy Which being thus performed,! ſ* 

IC 


A a le Broom. p* Y 


che tarionary difignce 8B, Gdin 
yy (+ @hich {1 dow 
| od Cormpat $, itt, 


| ara "OE INN 


| Table 

behold kt tothe ; 
opon che oint Bl: 

rawing tl cure li 
: ches rs” te 05, ON joe BC TNGE 
py angle 49) ode? itdiltan fy ey my ſtat 
44 perches rk links, or 60. ſeconds, and. ties, 
rurning my Index abour upon the point B, .F draw 
obſcure lines towards the other angles at I;K andL, = 
as {did bctore, and meafuring” their” reſpegive =: 
diſtances with my chain , \I'prick down the, faid  * 
pojgts I,K and L, upon my "Paper , cver-obferying 
cotake off wich my Compaſſes, upon theſcale, Ls 7 
exXalt quantity of Perches,and Parrs meaſured 
che Chaine. Laſtly,che Teyerallipoints ran; ” 
of. the. Feild at CDE FGHIKL and M, 
tound our and marked upon'my Paper, 1 draw he 
lines CD:DE,EF,FG,GH,HILIK. KLLMand MC, 
which will repreſear uno che Table, tac __ Piot 
of the Feild to be meaſurgd, | 
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in the Tablo ied, ano lap layi | 
| e: Hs%+,1 curne a 
Sr inmhich {dice (when ES, 
enpont the point Land 
NET A LHLX th Zz 
"ſeribeyaxb hathibeen ſhewed zrhen act 
F arie:: "autor od cominae 0n. har mie Maea- 
©: tormer n; itt CN 
Tits F ;o® o, from V, where makca a Trae 
tof your Compals, 2nd draw the line: GE, 
. and keeping 0n _— I. inde4 onoag607 ho | 
_ » Aaftly, planting the at X,in is due arder + 
«direct the Gghrs, to, {triking'rhe ling-A Ex; pben! 
/ mealurt ics diſtance and ſer it down . "7 
drawing: forth. the lincs FE and E Dy WA 
ay: the index wipon- he, line 4 X R:d;.and if} '; 
_—_ the fights, yau eſpic che ane wherel -. 
_ began , it 1540 your: Work is. g90d:f +; 
t for turther exial of the truth thereof, youaze io] | 
meaſure the line XR:upos the ground, and-if it af * 
exattly with your Plot, ir 5 chat.uhe Plot 
is. truly-taken.. « 


[ 

: In like:manner you.may en the Bloc of F ” 

| Wood; or other moorilh. ground, toad t 
r 

fi 

I 


.cabom ,-and making oblervation.ar every 8 


OW ſee it pertormed .in the Work of- 6 
apter. * * 

| "There! is one thing neceſlaryito be obſerved, cha! 
won you arc plotting of- Ground, how-you ma! ; 


; 


knowP 


Ladies 4:42 


3 $Þ-4 4 OR ? es FO —_ |; 
Pp $ Fs be. w— y "A, I 
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you come _ pour Plex: 
Foy your crrour, and nod, 
Thiinconvenience you ate {as ſoon 
d-youp'Tablc at your fieſt "ow aF rc 
the Needle -fandeth; & 

| ine, you 


—P=> 15 Ly a mT, (VOTE. 1 


ovnk Era che index back upon a- robe: . 
>| tins" then will your-Needie'fand* 'upory' { ns bh 
&@ | other Point diſtant fromthe former, iniwhichyour + 
egan, Which will be more or leſs tr m the'f: ame, 

YT Jets the® refletion of- the line" you took 
from! Web cape _—_ — "y X,thafar - 
every tion pectal 1egard Hereunts; 
if] | fothat if Pabarrce a any time to fail you nay - 
= *reQtifie your exxour, before you depart trons that” 
.a4 *.* And now I am ſpeaking'of the Chard and 
jot Neale? in NRF adie I will cotadviſe you at any 
| time. toplant” the Fable onely thereby, as foreto; 

b a] _o I rol 16> whe is fr tory and al longeanghe) 

2 that purpoſe ; bur rat as1 have Soyeanghe) t) 
ro make uſe of fore-fight and back- | 
' fation' to ſtation rovnd abour the bield.” And —_ 
muchT: prnybe fit to admoviſ you of, 
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Suſe oy FEM *zZ 
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WE Ts reed arr, ve Lo, 


Sremaining fixed)” H : to. 

fore, find ng it e6*©: 54 | Me 0! 

Fidan's 1 ic 's "Hed je DPO in 

; whid - the pe : ing bor oe | 

T: zn; 1 Lo my 9 Table T x; 40 fu 
1 been formerly aught, 2nd” 


verally, ind fern . 


{Bs *: 0 witch F 
e Figure drawing the line CB 3; 


| gin likewiſeyhen I come to T, and incerſet? th 
T P,.1 make a mark there; and bci 

' ved, Zi plant my Table, where. e the 

ſame in all reſpeQs,, as is ſhewed..in the former 


Chayters3 which. done, 1 


ge 4, 


w ” oupape—c— wy 
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'E ING Tha 3 
Plot) you = ob fo, Street Street, and 
from Laxe to ſcribing; all the Streere z- A 
Lanes, Houſes, Home eds, and other edifices, FRich: 2 
lie within yout view as you'geyandit yowen 
_ Not conveniently go abour chem then ar Gates, * 
or other open places, you muſt (from your - [WE 
' Stationaric-line) make lictle Jaward; Sq 4 
tacef. and convenient places, which .yon 
very pers 19098 = wh ing 4: rol 2 But. i 
YOu. caſt. } Hm Fanrabs . 
ble; re Is henry, to make Fes St ay 38; 0 2) 
theour-ſides, it will betterſerve your purps R 
1 leave. this to/your own:confidexation, ;no 
ing but Tot. from what is ah iy (22d, 
be Frongh enabled, not oncly ws Ke kf 
of a {ing fe Fes but, alſo of a who 7 
whenever the ſame i$required.. ..*; 
Having now ſhewed you (wich, PO ES 1ty Yo 
after. what manger you-are-co-' proceed: abt "3. 4 b 


king the Plot: of. iefs and greater LO 18:55 
many than an os 45-4. | 


$414 - ul ages 
cath not gel have been mor —_——_ 5 10 
bur alſo more obſ dls ofirable-vc 


or” = ENS + b | 

"may by en rot a and the he ur 
= ore delvereds fee he whole propels gf. 
my. proccedings.ifigoing the lame 2-90 yaye exe» - 
'by be able ro do-the like, as oft 63 occaſion Y balls : 


quire it. OE 
, by {2 


Sy 


he 9 : © "9 p . oa oe a SE ar a Ree 
SR 6. Ws — , R eg Y irs. CEE.” 4 WF. Diu Ee «Sa Ts . 
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Toctake the Plot of a Field by the degrees on the Cc 
- - - {rant of the Table. | | ſi 


A ocrens in wet weather you cannot keep a is 
VV ſheet of paper upon your Table, it willbe 
convenient, in a few words, to fhew you the way 
*6fet the ſame, onthe rees on the frame 
rae * :” The ufe whereof iNhus, \ 
EPheeyonr Tabic at the ſecond angle,and having 
crewed it faſt,curn the index about upon the centre, 
->. Ullthprow the fights, you cſpic your Bcaconere- 
. ed arthe firſt ang and note the degree cut by 
> your Index upon 'the frame of the Table ; then In 


"1 **. 
by. x IJ 
« © þÞ p 
GE” I 
By 
- 4© 
7 
, 
[2 


=. Wrning your index- about, direQ the fights.thercof 
-” toyour Bacon ſet*up- at the third: angle; and ob < 
rve the degree therecut' upon the frame, and ſo | 
"rhe difterence 'of them you ball have -the 

Y jatity- of' the angle at your firſt Station: then 

+ - meaſure thediſtance, from the firſt Angle pour 
Þ Station, which you areto notedown in your Book, 
-. as alſothe: quantity of. the Angle before taken ; 
- inc on 1 ee ſecond Station ( which:is 
”  thethird Angle) and there plant your Table, as be-. 
- - fore; taking the gantiry of the angle there made, 
”- © and'the Scationary*-diſtance, both which 'inſerc in. 


your Book. | And fo procced from one-angle to. | 
another, rill you bave finiſhed the whole Field, ta-; © «> 
Kking-the quantity of cvery. angle , and all your | 

' _ Stationary-diftances, as ſhall be more fallygdecla- 

' gedin this following Example, we F& 


t3-8 & tray ng = 


met 


* 5 ET + 
+> So RR + 
ec #2 bY 4. CAP. 4 


Let A BCD ud a Field ro o be! meaſured; and being 
wet and moiſt weather, cape pre ianatrags | 5 
upon'my Table, therefore, after 1 have ſet up Bea= | + 
cons in every angle of- the Field, 1 { meaſurethe 
ſide E 4 57* 40, and then I plant-n 'T able at A 
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o 3: (47 
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from whence Tdiref the GolutroZ, and I Brides. 
(CU n the Frame ar 3o degrees to-minutes: : neXT” 4 
From od, 1 fet the fights to B, and finde it tocurrar:”” AS, wp 
160 degrees o- minutes, the diffevetice is 129 des: 
grees 50 minutes, which is the quantity of-the Ans' 
gle at A, which I'note jimmy Book, as a 
A. This done, I meaſure on from 4&to B _— 
and at B I again plantmy Table, where I finde (ac#* ** 
cording to the io ireQions) the « quantity of” 
that _ 193 deg: :$0®, which Ice down-immy- = 
Book together the \ 1 E428 % 19 this mayer: 
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es till all 38 
Ron ervations taken in my Book, ſtand rhus. 


AE 597 40 
A B 55 80 
Sides | By C 55 12 
CD 75 50 
I02 40 DE 58 80 


—_— —_—__ 


540_ 00 


that you may know whether or no you 


havetfaken all the Angles of the Field exactly, you 
288 tocolle& the quantiry of all the Angles found 
atyour ſeveral obſervations into one Summ, then 


-mutriply che: Semicircle 180 degrees, by a number 


Jeſs by two, then the number of Angles inthe Field, 


anSit.che faQus hereot be cqual to the total ſumm 
-- off che Angles, then is your Work right and good, 
--*  Stotherwilc, it is to becorrefted. 

” | ©: ;Example. In theformer Work theſumm of the 


o 


"was found 540- degrees o- Minutes; and 
ber 73> thetefore 1 multiply 


Theit.. 460.by: 3, 
2 3h leſs by »/then the oumber of the; An- 


- gles: Eng the. produdt 549 degrees a. minutes: an 


: cxaGly. the ſummot all the Angles 
, > ' tg» fi the Work is —_— 


* 
. 


nponthefe rwa Propolitions: | 


voburs reitic equates; Ene-1- 33.1 Ra 6 13. 5 'l2 

"-lar-every«1rjapples the (umm of the 3 Angles are 
val-noto 2 Tight 
Book and 7th. Problem. - 


Cu- 


%. 
= 


+ ks = 
þ+ a an * 
& c 
- ER) Woke ns NOTRE. 
5 A FJ ve = 
n 


22 hg {mt O09 Tria»gwle tres Angli ran! ſwuwpts, f ut 


Angles, atcording to our rſt. 
| | x 


a 


a. | Coinſenaghe, | rome 4 _ re mn pc ; 


rs Thee of 4 | 3+ EQ&At) - 1irri ch 
[* Sof $rBogs ate are eby two-then 


are the Triz of which ir ol made,'a 
| ſee inthe eig _ Problem 
of Note that this Kale. Hokls goga 


r. .Therctore ng drawn forth oo en AB 
upon paper, place the centre of your Protraga 
upon the point A, and lay the ſcale thereof upam ©? 
the ſame, from which line (upon the ſericixcle leo - 7 
your ProcraRor) ſet oft the PantheFLn y of that Yee gle © 
—_ x29 de 6 ha 50 minures,and draw farth the line SB 2 
/ 57. 40 rom your Scale, and the Goya 7 $5 -_ = 
| Lay the centre ot your Protrath n:the' © > 
poin B, and the fide thereof /A'B; upan zh f line . 
A before deſcribed ; IAN Semicirole oo 
your ProtraQor ſer off the A 163.08 -10 
minutes, drawiog forth the line "EE. 15: 'T) py your | 
Scale and Compaſs. | 
2. Lay the center of JE Procraftor 1 u a he | 
point C, and place the fide thereof A reps ww he line 
CB, from which (' tipon the cet os 
Fo hem: 


104 degrees 40 minutes, where” make a 
chrough ir draw the line© D, ſciring'7$” 
b: OST: S6ISs 3H W 
Bring the centre of NE Eero bathe 
os D., and ſctthe fide A lin 
De, from which'(in vie limp of 


— 


2 0 by: 


ro "FM qd L, TY 
F * F 4 - 
| 5 


h tr: whe aeDE.the Jengrh thereof being 52* 80. 
+ Laftly, lay the center of the Protrator on the 
zoinr E the fide thereof AB'onthe line E D, 
+ "5 in the limbe of the ProtraQtor,accounting 103 

zgrecs 40 minutes from the ſaid line E D.you ſhall 
nd it to cut exaRtly the line:B A, foftnerly deſcri- 
bed upon. the Paper, leaving the fide EA to yore 

tain 57” 40. 

[Thus have you now protraQted the ſaid Field, aC- 

_ cording ola obſervations y ou made by the de- 

rees on the. fraine of your Table : bur you ſhall 

.Hnd chat praftice, better then many words , will 

make this apparent; however this manner of work:- 
Ing, as it is more troubleſome and difficult then 

= any of the farmer ways before deſcribed , fo. may 
the Surveyor be ſooner miſtaken in it, then i in Py 

- of thereſt; " therefore. as I have placed irtaſt 

” Inj ny foT wonld never have my Surveyor uſe 

- ity compells him, as in wet and 
nd the rather, becauſe it takes up 

more time ho fear chenordinary, to little x Z's 
= bur. ve it to the confideration "1 the 

eader, to Fad (1 hope) I have given abundant 
ſatisfaQtion In the, 'preced ng Chapters. 


Work "Ci Ap. XVI. 
of th meeſuring of Bills, &1d Dales , ws the beſt 
mY of Pltng thereef. 


"Ir fl, "rake the Por thereof by the Perimeter, 
_aceerding to:the 13 Chapter , and reſolve ir 
The" gtcatelt. Trapoziug. that the. wu” will 
9 at, 


2. 


mer che qua 4 ed ces. 40 
nut _ a hr ge agua | 
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0 - -© --_ 


bear, tt let fal cn ro the Baſe 
which done, ga into the Ficld,-and-meaſure wit 
your Chain thoſe lines which repreſen the-Baj 
and Perpendiculars, which you'ſball finde Tongs 
then hats lines inthePloc, andicaſt: up the Plorby 
thoſe numbers; not 'by thoſe lines;'and-you ſhalt 
have, not onely a truc Plot thercoh, bur alfo rheguit - 
uantity and content, as the iground 1s\unjevelt; 
cher wayes I could ſhew you, bur being! 
ſome, a not ſoexatt as this, .1 will at this pts 
omir th cm, tf is 


C wap XVII ps 


Te finde the. juſt quantity, or content, of any pie 
Ground, 


Lthovgh in the third Book I have then 

ro: meaſure the ſuperficicsof any r 

gure Whatrſoever, as the Geowe:rical-ſquare,. 
Parallelogram, the Triangle, Trapeziurm, tl he Cir-; 
cle, andthe like 3 and alſo how to meaſure-any = 
regwar Figure: yer I hold ic neceflary ro adjoym. 
one example more, which wt NS 5x the 0 = 0-1 
thereof Mmore Fi 


owt 


Fr. 


al ky and t beczaRt contenrgh '* is requt red 
he | f £ [ —E iis 
in the formot as re,-Parallclo ah pezi- 
; chovelogs 4 it mult be reduced itie 

to ſome of pheſe forms, ks effect, Thrft xe>, 


duce*rhe maine boty of rhe F368 intothe Tr > 
um XC DF; and therefiduec Ifincothree” ri 
angles; 35 ABCY\DEP,"and AFG. "ES: 


Iid they make 101 * o, bg F multiply in balfe 
he baſe CF 56* 654 and the produtt 5661. os is 
the content of the Trapezium A CD F. 
pts e.g tor the Triangle A BC, T multi- 
ſe 40-20 by the perpendicular BN 5*o, 
fp Pre uR is the content of the Triangle 
ABC 201 * 0s, 


for the Triaigle A GF, I muhip riply half the 
\25* oo, byth: ndicular G-H-12 80, 
d & rhe ke Produldyal * 00 0 isthe content of that Tri- 


"FM Likewiſe 


CA x -— Me PECK LNS n £4548 
RE "1 ut COCA TIN Wye 3 2-4 LE £Z3 4-43 RY, Exe 
on 2 4 þ TEFE _ > 0 LEES,» Y - - - Mp8 
= "MX . Fs. F "Ra; 4 oe 5 : © 382 + 
SH 4 -Þ&, 1 / 
ſhe ak = uP . . k to & * F 
w # p23 — = 
gf \% + o 
no « z : : 


Then roknow rhe. putt q iy of acres 4 Field 
"ed > 1irft ney rapezium' ACDF, 
tow yend Trake helen oftheye lar 


The 4rt of SUR 


Likewiſe in the Triag cD pag aaneis..> 
$87.60, and the Pery ular E L 67,6, cherge 
fore I multiply the half baſe 44*. 3o by the perpegt + 
dicular 976 ;- andthe fattus wh! «70, is the ,_ 
or content'of the Frfangle D SIE - 
Laſtly; 1:add the-ſeyeral ſyoss rogerher, 4 id 
they give the content of the: whole Figure. ' 7,8 


be 
"Ttapezium AC DF. I 
The Area, or Con- Triangle AB MY pi 
rent of the Triangle A G 448...00 


__CTriangle DEF, - $.. 70 
The Area, or content of the whole Field, Tone 
W hich being reduced into acres, yieldeth#h 
contenr of the {aid Field 41 acres, 3'roods, 28' pegs 
ches, and chree quarfers'of a perch. - | no” 
| Aftrer this manner you may caſt up- the cor | 
C2 tent of any irecgular Field, by reducing-/it iow 
| Trapezias and Triangles, and addin their feveral 
rodugs into ope ſumm, which ought heedfally co 
' regarded , as being ane. of the moſt material 
things belongipg ro che praQtice of 'a Suryeyor tu 
unleſs he be Nertkect hcreits, he cah never yerforem 
any Work of 'that nature aright. 


CHar. XVIIE" 


To reduce Perches zato Aces, & contra, 3's x 


* 
A +, 


þ's 
- Accordiog tothe Statute of 33 Ed. 1, De rk 
| menſur antlic , & de. compeſitions winarum & Boers 
ticarwn , it is ordained, That 3 grins of Zorlng, 

e drig and round, do makg an inch; 12 inches v_" Y 
. 
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on REES. 9: 
Fa do wake 4 yarg.;' 5. jardi-and: a half ds 
Perch ; and 40 Perches in length, and four in 
veadth, doinaky an acre, Sorthat 16 Feet and a half 
{quare 18 a perch , according to the Statute, and 
260 of theſe Perches make an'Acre; when theres 
Tee you are to reduce any number of Perches gi- 
yen, into acres, YouMauſt divide the number given 
'by 160 (which. are the number of Perches con- 
tained in oneacre) and the Quotient will ſhew 
How many acres are therein ; and it any Perches 
Tfemain after your diviſion, and that number ex- 
ceed 40, divide again 'by 40, and the Quotient will 
_ "ag and the, remainer Perches : Ex- 
ampic, Suppote you were toturn 547 imo acres, 
therefore firſt I divide 547 by 160, (a the Quotis 
cnt will be 3y and 67 remaining , which divide 
- Dy.49, the Quotus will be 1, and 27 remaining; 
A: that it amountcth to 3 acres, 1,,Rood ,-and 27 I 


-. 
-_ 


* 
v1 - bd 


-: Again, If you would reduce 6708 perches into 
acres: Divide (as before) by 160, andthe Quotient 
lhe 4r ;and 148 retaining, which 148 being di- 
wided by 40, the quotient will be*z, and 28 rc- 
mainin , {other the true quanticy in acres will be 
gu 3H age | 
But-you.,may with more celerity reduce your £ 
perches inco acres, if you cur off the firſt figute of ; 
your {umm towards the right hand; and then dis of 
vide che ſumm remaining by. 4, and the work will ;, 
Dus, A 


-JÞ this Paradigm, the 467 are ſo ma» | 679l8 [ p 
ap Roodes, and. 28 Perches remaining. 167 _ 


Þ EE . 
"= Then 


is 4 ke A od as - 


pang py 


| Perchrs given contain, 41 acres; 3 


. Cimally 273, 25 and the ſquarcot 18 feet is 324 5- 


Then in like mariner divide 167 by - 26 ; 

4, and the Quotient is91,and 3're-". 4 IP. 

maing ;. So will the fumm of the *" » 4 3-36 ; 
? 


Roodcs, and 28 Pole. 


Crare. XIX.- " 
To reduce Starare meaſtre to cuſtomary meaferes and 
the comrary. | " | 
"x 


Atos an acre of Land; aceordivg torke ut 
foreſaid Statute of 3 3}Edward ite Firſts to com | - 
tain x60 ſquare Perches, of 16 feet and ahaitroha? 
Perch; yet'in regard that in. ſome places of-the” 
Nations through hos cuſtora, there 1s.atthise 
other Perches aſed ; as 18, 20, 24, and 28 feetroth 
Perch; it is thereforo neceflary to ſhew my 
veyor ' how lie may readily reduce Statute meaſure” "=; 
into'Cuſtomary, &c. 

poſe therefore you would reduce Starks. 
meaſure'ro. Woodland-meaſure,, of 18 feet in the- 
Perch, then ſay, © ; 

4: the ſquare of the greater Perch of 18 feet, is wo: 
the ſquare of the lifſir P.rchof 16 fret and a balfiſe © 
is the content in acres, according 10 the leſſer Perch, to” 
the content in acres, according to the Beater Purch. | 
K 


Let it therefore be required to Muce 36 As, 2 1h; 
10” ar16feet and a halt rothe Perch, in-8 - 

land-meaſure' of 18: toor Perch." Finſt;,. Y it. 
obſexvethat the ſquare of -26 fecrand \ halfeigden 


oo! 


138 ThoMrof SURVEXINC 
then L reduce 6 Gaid 36 5 a6. Be, GT into hes K 
which make 5 850, thety1 tunkdply the {ame-by 
theſquare of the leffer Perch #514 253 and the Pro- 
op 1592662. 50 Rags ny by' the tunes of 
greater perch' 3:4, the Quotus- is 4915. 6a,.4 
® Otherwiſe, You may finde out the left propor- 
 Honal-tcrms berween' 18 and 16:, wh'ch by their 


Le 


| iationby x -, you ſhall finde to be 12 and 113 

ow ſquare rhefe rwo ſumms 12 and 11, which pros 

duecth. 144/and 12.14 which dbae, reduce your g6** 
216"; into perches, ard they make, $0:29 bes 
for efthen mulciply the ſquare of 11, which is 121, 

r'5#50, and'it produceth 907856, which Ldivide 

By and the Quorus 1 bs 4915,4, WIA reduced 
1M b eter, is Jo = a by” | 

Bur, fuppoſe you would reduce Wood Land 
Eibaſure imo Statute meaſure, rhenſay,.' 


211 the (quart of the lefſer Pirch of #6 feet and « half, 

'"s rhe [quareof the greater Perchof #8 feet; ſo is-the 

rentent in acres according to the greater Poreby'te the eew- 
Wu Arcres, accordin g die the leſier Perch" 


oo in the former Ie,1 multf Iyche g9ns” 
622, given according Word wp oe 1 
che reater {quare,and the eprodoff is nuff vi 


1 divided by the leffer ſquare 121, the quo- 
tient is $8 Fo Pexches , which reduced into actcs, is 


aurſe- is to be obferved i inal! reſpets 
in the reductiM of other quautitics, of what pro- 
hu focvecr,.as thoſe of 124.20; 244 and 28 tecr 
reh ; IG thus much briefly tor the Redu- 
Scatute-meaſure into Cuſtomary , and, the 


comnary | 
CHAP. 


LO 


To divide 4 s tommon Fieid, or Paſture {nt0:45 ina FD 
parts as ſhall be Att ah 1 1-3 Ub - oh 


oo 
SESILITEG [| 


Tt 


SLASIENIEILESTECE YE EY 1 


farwa thn ne wn ut. + 


—_ Went igne, por with k the ine" '% CD 


and Reopleſon tes boo Ns AB Gard THFING- 4 

rually agreed 'by them all ,that'cach man- Foc "I 

 bayc his propartion of ground ixid out, - 

ro the quancity his Common' in the ſame places 

Firſt, meaſure the whole Field, ang it will be found 

to contain 35 * 3**.15 *or $73 5 *then conſider hoy wk 1 
many Beaſt Gates there ate in. the Paſture, and dis*” 

Vide the quanticy of the Field tothe accordingly 

by therule of LrQpore ionthas, (a laying, , If the whole 

number of Beaſt-Gates of A;B a Cgiverhewhole. 

quantity's735, What ſhall the nar of —_ 

onging 


34 £66 7 £2 .J E7 T& 14 i 15 Y” 1 p | | . - 
| longing to 4 be? and theanſwer-will be his part , 


- and fo work ſeverally forthe 3 parts. But we may 
"EG ſe them: rhius; 'ro A_t8r7, to B 1716, andto 
"Ez#2;then tollay ont every Mans Plor, I givide 
"the figure according to the direQions in the fitth 
Book; by the lines BL and CM; which to fay our 

- upon the ground, rake. from. your Scale the diſtance . 

n che Plot, between che next angle and the begin- 
ning of your firſt line, as HL 28” 15, then meg. 
ſure out this diſtance upon.the ground, from the 

angle HcoL. Alſo from the angle A meaſure 

-- onthe ground 2r* 80 to B,then draw the line B L, 
and, make dooles, or marks. "Again, take from 
your. Scale; the quantity 'of LM 28*: eo,” which 
'meaſurc upon the ground from L to M, and there 
make a mark, and inlike manner meaſure from B 

toCuponthe ground 25 ** 50, equal ro BCuponrhe 


ot, ard at C make'a mark, chendraw the _ 
He 


_- g 8 ”_ 
-QM4; and make a.right line, and ſois your Plot! 
vided, 'accordingito cycry Mans juſt quantity and 

; a Ky #5 n. *- » "3 ; | 

And: in thisſort you. may divide any ſpacious 

:Common , or Walt whatſoever , into as many | 
asthe {ame ſhall be required. Andthusim | 


y ſhall ſuffice x0 have ſpoken concerning the 
divifionof common Fields. + .. | 
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Or as much as this'geſent Age hath ſo highly: 
affeed Incloſur& that a vey great Aus g 
of Long in i Nee cn now ns rothat kind ++ - 4 
of quality,which before lay open, andin commony 
and ſecing more 15 daily going in, and much-more  _ -: 
like -to follow, it may therefore be expetted, thar'l'. . - 
ſhould give ſome direRions abour that matrex,, _= 
and ſhew what courſe. is moſt requiſite crorakein - © 
_ the proſecution thereof. When therefore the Sar 
— veyor'is'to proceed about the Suryey ofa Lows - 
| ſhip or: Mannour, wherein the Lord and Freehets 
ders are My rem to-improve it , in laying each * = 
Afans Land together, in feverallby it Te thick  . 
in all common Fields lics diſperſed, ia many ſmall 
parcells) ir will be convenicut to begin art one fide 
| of the Field, and there fer down the nameoburhe , 
firſt furlong in your Ficld-Book., and upon went; 
| point of the Compaſs you begin. . And to the en” 
you may the better expreſs the juſtlength, breadth; 
and quantity of each part and parccl 'of every 
Mans Land, as ic ſhall rife in order ; it will be new 
> ccllary to provide a Book, of a.quire-of. papel 
che Iſt, wherein cach pag: is to be divided 
columnes, (o as the ewo hrſt cowards the lctt- 
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ſhall ſerye tor the Rs of the Lands ate 7 
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4 '#62- "en y A * Y "g 'T 1 1 "o 0 { \ Re i hls 22" Y 
-. end: the third, or;greatcr columbe, ſhall contain | 
-- the butiog; vg-. and homber” of every | 
- _* #fans particular Lands, Leys, Doles of Meadow, *F 
&-- of Ve + and the fourth, fifth;/and'fixth, for the 
- - reduced breedth, knpth, and quantity; | | | 
©, *Next, aſter you havethys don6,'and are come to ; 


| the Furlong where you begin, vxpxeſsiin your Book 
thenameof the Field, and particularly.of that Fur- F 
toilg:; then inthe middlemoſt; or greater Column, 
purdown the rame of theFrgcholder that fr ft be- 
Sins ir with the-pumber: of his Lands; againſt 
->Which; inthe two Grit Columns rowards the lefc 
| Hand, write the breadifz of- the Lands at eachend , 
and "in the three laſt put the reduced breadth , 
length, and quanticy ;z which done, fer down the 

=  Rame of the Freebolder that: lies next, and::the 

> Tength, and quaority ,' as before. Afterwards ſct 

# - Own RES _—_ _— _ particular 

;  * Death, hy gnd.quantityy and. ſo procced-in 
> order, till you have 6nithed the Furlong. ©. : 

- -- Having compleatly finiſhed one- Furlong), go on 
to the nexc, where you areto write the name there- 
of,and upon. what; paint you cntcr, andithenfſct 

-. down the particular quanticies of ground'ibciong- 

” ing tocach Landebqlder, as chey riſe 1n,order, till 

 _youhave finiſhed the ſame, as was before declared3 

- - afterwards goon; tothethird Furlong, and do the 
Alike there, and1ſo on, from one Furlong to another, 
#1 you have finiſhed the whole Ficld. 
© . :WDuttbatyou/may more fully underſtand theper- 
 _c& form and; manner thereof, I ſhall (wich much -[ 
© - brevity) ſhew you, in the followingexample/an ab- 
Solnte mcthod, how you may. ſpecdily-cfir&t _ 
The 
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þ 5, | ootcg of * the Field Book- 


Nort h- Luffenham Com: Ratland. # +4 _ 
Oldhams-Hedge Furlong, beginning Weſt, a ghe” 
way leading to Edith-refton. LS 
4 I5 Sam. Huxt 2Lands| 5 | 1128 - "1 gt 4 
5 6 0 Jonathan Barker 31.1 6 3 28 12 23 
| 8 14Saw. Hunt 5 lands. $ 161238" "q}248 Xt 
1 13 Viacent Wing 1 land} s 1428 
3 $ The Beadbouſr' piece|23 
t 7 Tho, Freeman x land 
2 12 Tobn Weaver 2 lands 
I 14/incent Wing 1 lan 
4 
x 
T 


my wy 
Da aAvOaoOm gs 
"E) 


_—_ 
4 


13 The Tows 3 lands © 
o Ighn Weaver 1.1and 


My = > =» ro = © Am 


TI 


2. TheTows r land 01:36- $8 
_ The ſecond Fuglong beginning Weſt” 05s 
L. Camden it Lands 17 1 Se8'1 x1 
P arſonage 1 land | 

Vincent Wing 1 Jand 

The Town-2 lands - 

: 1M Camden I land | 

T be, Freeman 1 land 

The Tawni land 


tes 
Beck:Burlong begins Weſt at rent, 
1 1 17;[onath, Barker 1 Ley 


7 
I 
T 
2 
= 
I 
I 


© 1 1 8 Vincent we + ley 
4 ollames Digby Efq;3 1: 
17 3|/[onath. Sl avicce 
16 2 7 The: Town 3 leys 
14' F 12 Viacens Wing x lcy 
After this naanner ek of £0, proc 
Farloag t9 anuther, agel,- Y 
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. Field-Book ; which being done, you are next to 
|. . make a particular of every Mans Arrable, Leys» 
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d Meadow, ſeverally, to which purpoſe, upon a 
© Ian ſheer of Paper, You are to make & many Co- 
 wmncs, as there are Freeholders, every one where- 
Ot 15to be ſubdivided into three, ſo will the firſt 
| fervetor Arrable, the ſecond for Ley-ground, and 
+  thethird and laſt for Meadow, if there be any : and 
; tone ſheet will not contain the whole, then may 
you rake wo, or three, or ſo many as you {cc con» 
Yenient. Then turning tothe Field-Book, L begin 
. upon Oldham:-Hedge turlong; with 2 lands of Mr. 
Samuel! Hunts, and write in the Particular, in its 
-- Proper Column , under Arrable, 14:1 *' 40: then 
iS At, Tonathan Barker 3 lands, 172 *; 20: next 4. 
-  wemxnd Hint 5 lands, 248 © 16, which I placelike- 
eunder their names, and in their due places. and 


IF 


T pfoceed till 1 have finiſhed the Book; placing = 
y Mans Arrablesland, Leys, and«<Hcadow, 
> 1 Queordcr 3 which being performed, then make [: 

po wo ſumma toralis, as is done in the following Sy-. + 
$ 5 | 


it Particular of all the Arrable, Ltys, and Meadow- 
" qnarmb in the Lordſhip of N. Luffcobam, Com. 
4 Samuch Hunt. |Tonathan Barker. f Vincent -Wing.| Bead-houſe, 
| Arrobleſ. Leys JArrable| Leys, JArable| Leys. |Arrable | Leys 
[x47 qojov oo Ir 20j6r 94148 "£163 571875 45 io (] 
248 16000 os -182 0053 37140 42 . 
:82 5<joo es [172 20{a43 941158 401103 991675. 45 00 m 
41 Thomas Freeman; Iohn Weaver, | The Town. {| Lord Camden. 
pk Leys [Arable }* Leys. © JArable.! Leys, |Arable. | Leys. 
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The Art of SURVEYING. 165* 
Parſonage. [James Digby Fliz; Aﬀeer- this manner. you -* 
4x Leys. Al "44g | are rom ake a Pa ie a © 
& "I oof182 79 of the whole Fiel , and ; 

of $467 not make your ſammate» 7 
talis,tillall the Furlongs be inſered in che. Particu- <7 
lar : But this is a perte& Example, according to 7 
which you may ette&the whole. jo 

The next thing you aretodo, is to take the Plot 7} 
and generall Survey of the whole Lordſhip; accor- + 
ding tothe manner delivered io the former Chaps 
ters, and ſee it the ſumm of all,che Parciculars 
agree with rhe Total, then you.may gonclude the 
' Work is exaft, bur moſt commonly the Parti 
culars ( if they be exaQly taken ) will ſome- - 

, what excecd the generall Survey, eſpecially where © 
the Lands lic high, as in Leiceſterſhire ; and in this 
| caſe, that both may agree, you are to reduce. the * *: 
> ſummuof cvery Mans Particulars, anſwerable to _ © 

* the propottion of his Ground, which may page ” 
be eftefted by the Golden-Rute: forit in the whols © 


pods 


2 
Ft - 
” 


Field, (which admit it be 1200 Acres) the Patticit» 
lars exceed the generall Survey 3**, or 480 **what 
ſhall 20** excced 2 the Anſwer will be8”:, and fo 7%} 
much I am to dedu@ our of the (umm crotal of fuch . } 
a Vans Particulars, according.to which I amto © = 
Plot him 19*3*32*,as isdireted in the ſixth Book- 
But before [ proceed to ſer out any Plocs inthe field, © 
it is uſual in moſt places for che freeholders.tochuſe - 3 
Commiſſioners , who ſhall appoint ia what part of _? 
the Fields every. 24215 Þ.ot of land ſhall lic, where 

you are cxatly.rco meaſure, and lay our the ſame 
according to tlie quantity"in your Particular-.- And 

Jaſtly, when all the Plotsare ſer out,and correQeds] 
þ need be, you are (as ofren as it ſhall be required)io 
. draw a Pior of che Town, Streets Lanes, Houſe, 
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b Donn; Woods, and all the old and new Inclo- 
” ſuremnot forgetting ro deſcribe every River,Gurter, 
- Warter-courſe, and Mills, if any be, as alſo Jes, 
* wherethey arc ſtanding, and that partly according 
= es. their number and quantity, Laſtly, when you 
-  havedrawnyour whole work uponPaper,you may 
}. ſpeedily draw our the (ame uponVellome or Parch- 
 . Ment; which being garniſhed with water colours of 
©  the'beſt ſort, will neatly ſhew the juſt proportion 
” andSymmetry of the whole Mannour. But it you 
know not the way bow to do it, then take theſe 

ſhorr dire&iens, 
»/Rub the backſide of your Paper-plot all. over 
- With Black-lcad,or Sallow:colec,then lay y.our skin 
> of Vellome upon a ſmooth Table,and upon thar lay 
©! ghelcaded fide of your rough plot, which you are 
” £0 faſten upon the vellome, at the corners, with 
Mouth-glew , then take a Bodkin, and, therewich 
-. gently trace over all che lines within the ſaid Plor, 
'©Y ever clſe you would exprefsz then ta» 
>  Kingoff theroughPlor, you ſhall ſee upan the Vel- 
= Jome, the perfect draught of your whole Work, 
 w*youmay beautific at pleaſtre with ncatColours, 
»Before | conclude this Chapter, I ſhall (peak ſome- 
thing concerning Incloſure, by: way of caveat, and 
/., advicctoall ſuch asprocced that way. And firſt 1 
 " fay, thatthe laying ot-mens land together in plots, 
- and inclofing the lame, isa thing ( as I conceive ) 
thatin it (elf is very pooch and proficable,provided 
$:-be buc (o performed, that'there may be ſufhicienc 
provifionmadetor the poor, and no depopulation 
he; But we ſcethe comrary in many places, & c- 
Tpecially where a Lordſhip lies in the hands.of wo 
orthree men,and then whartollows(in ſuch pres} 
% Fa : ur 


f : 
£4 
£.*45 
Y- 
y 
oy 
768 
4 


- . - 

F 3 ROE ht of 

4 >. 

ORE RET, 94 "+ y. % x "4.0 % Bet 

CLE... A we 2 "6428 5; US bo Su — w 5.) 1s AY b wy 
et een OT RR ETSY NE. OA Se ET 


[ 
ft 


4: 4-0 » " of PE" y Pa Pg x; a 7 F : BE) q 2 "Io : — 
5 Eq ; ? 17.0 EE, 142 Iu f ALAN If bo Got 4 p- _ Aw” FO Wedges Tron "TAP 2r* 7" "1 
MPR AS 7 OT RITE > Ek A Is Et Se ne ee AE: REFMd ot ELD $4 

a EE FNC GE I STO» OS, © < p : Fl 
a - [In Fo , ba -"M 

- = £ <Y 
4 4 wa 5 S "* * : <P 

Fn. 


_ rem,& if ſome allowance he made to the poor Cor. 3 


- 


bur depopulation;fpr nothing (many times). will b&- 2 
allowed the poor Tenant, na not upon” indifferent 7 
Rencs,but the Lord of the Mannor (in-moſt places 1 
haveiſeen) preſently ſers all hisland upon a/Rack- 2 


tiers, at. a little cheaper rate-then ordinary, Feting © 
ſooner, but when one-man dies, the land-is" taken - 7 
trom che houſe, and the houſe. immediately pulled 
down, & ſoat length many a Town is depopulated' / 2 
and comes to nothing, & there is do inbabiranclefr 2 
1a the place, þut {as our common proverb hath it} 2 
the Sheapherd and his Dog-whereas before it won! 
contain two or three hundred people toiive upomia © 
ood fort and faſhion. Bur let us obſerye whatfol=' 2 
ows theſe Depopularors ; doth not the curfe of God 7 
purſue-them to the heels ?. How tnany great onegot 2: 
this Nation, aftex.they have -efteed their evil des 7 
ſignes in depopulatiog whole Lordſhips, have been 7 
{ugopnluages away by death 2 others thongh' they & 
have raiſed their Eſtates, yet preſently come to nas 
thing, whereby we (cc that of the, Propherverifieds 7: 
Ve vabig,qui conjurngitis domun ad domum: wo tothem 2 
that joyn houſe to houſe, and lay land ro Jand, till -# 

there. be no place left for the Poor. Andthewiſe - 
mau tells them--Prow-' 20. 16, | Bui oppormic tenvem,ut 
4 »hlifiect rem ſuam, & qu datdimi, tantum ad egeſf as 
rers depen'et, And fure I am-that depopulation is 
a great ſinne , and highly provoking the Lord to 
wrath. Let me therefore admonith all (that go wy 
on 'defigns of this nature;) ro be carctul to make 
ſuch proviſion; that the Inhabicants ot every Town 
and Village, whiereInclofuresare made, may have 
ſuch quantities of Landlaigto their particular hou- 
ſcs, tobe aflured ro'themAaid- ſuch as ſhall ſucceed 
IM wt 5s | them 
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them forcver, andthat ſuch proviſion and good or- 
= ders may beraken, thar Gods bleffing may follow 
| - -uaponthcir juſt deſigns & undetrakings.Bur 1 would 
- nothave youthink that [ here ſpcak againſt Inclo- 
 fſurcintheleſt, buronely againit depopularion, for I 
 - chaveſecnanddodaily ſee much inconveniency in 
 Mmanyopcoand common Ficlds,where(Land lying 
incermixe) one man continually /intrenches upon 
another, by plowing, and intheir common, and ſo 
1t may do'well in ſuch places, eſpecially where all 
” me Town arc Freeholders, in which. caſe,thcir land 
| being laid our into ſeveral parts, and incloſed by ic 
| fclf, all the inhabirants may the more fitly and 
- commodiouſly injoy their own, and not be ſubject 
= focontinually to treſpaſs upon one another, as is u- # 
- fſualincommon Fields. And beſides it would be a | 
E. ehjog "I good for all ſuch people , who-have s 
- -anch Ti 


k age, and lirtle or nopaſture, to lay down 
© {ome of their land ground, and convert it'into pa- 
”. ture, whereby keeping a er ſtock of Cartel, 
- they maybethe bercer inabled co uphold their Tilt 
age,which wquld be an inrichingtothem.as 1 have 
ſeen ic verified in; ſundry. places of 'this nation, | 
whereby good manuring thereof, they finde more - 
fir of one Acre, then they did of two before, and 
- -befides (keeping more Stock, and berter Deerics » 
> theyarebetccr 1nabled ro maintain their families. 
And (rely that if che incloture be no more, but for 
” rhebertrer management and upholding of Tillage, 
it cannot be offcaſiye to the'word' of God, or de» 
| AftruQtivetothe outward well-being of mankind,but 
 willtend muchtothegood and wellfare of the nas 
- Trign,And thus much briefly touching Incloſare, * | 


Tho ond of the frth Book 
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fl ddirion or » Appendix 
To the Art of 


SurxverinG Lang 

O0:'R, _ 

Artificiall Scar ts for the moſt accus ...*! 
rate delineation and dimenſion of a Land-Plag,** + 

With an .after-application of the like to the-o» 3 
--ther moſt-uſuall, uſefull Menſurations. "And 
ſome diſcourſe befide , convenient thereunto: 

| And morcover , "A new and cufious way for. 
diſcoyering the Conent of any delineated "Flt 

or Plaxe,without a S.C 4 LE,or any manner of. 
meaſuring the ſame-: only che Scat by which 

it was _ down being known. | 


improvement in the In NOR extror/2 or : 

prafice of Geamerricall $ urvey. (which. thaus © 

firſt allure me to 4 love of, ns delight i in, the Arabs. 
| mw i 


I Hen 1 firſt entred the Field by my [alfa for my 
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E "I70 An_ Appendix to 
© chemacicds) from that ſmall, ſiporfpctall infght whit 
=  220t long before I had yoiten therein from 4 young 
 avitheriaticall Mafter i: London, (only in the 
eneaſaring,and plotting of two or three ſmall parctls of 
Ground, or Encloſures apart but not together in 
& AY W 1 "or manner of Connexton or complotment E 4s 
F ©, may term #)_gr._ compleat Topographie, as at fir # 
” 7 expefed from him, he not being well experiences 
therein bimſelf ,\as I found at laſt) who then a 
well as ſome other chilled in this Art , commended to 
me My. Gunters Chain for the beſt; more. eſpeci- 
all for larger Grounds, as giving the lengths © or 
diffances in the Field wholly. in Chains , that being 
E made the Integer of meaſure , (the [aid Chain being 
- g poles or perchesr, aud "equally parted into 100 
” Unke, which he cals Centeſims;, but which for brevity, 
” we will here all along call Cents : and {0 the Chain” 
” called a decimall Chatn) and thence' the ſaperſiciall 
. content, immediately in a manner, in Acres, und of - 
carnall parts of an Acre, according to exat# decimall 
_atrompt; without any. notice firft of perches, as all 
other Chains do ; and ſs without the work of Di- 
aifion arifing or required therefrom : But no Scale 
| proper or peculiar to thi Chain did they uſe, or 
could they tell me, wherety.co lay. down a Plat Send 
feccaft ud its content (as we commonly ſpeak ) or 
 meaſare its Area, immediately in chains, atcording 
b”” fo the trut inttnt and wature thereof, in" marnitude 
| or 
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The Art of SURVEYING. - »7e. ; 
or proportion agreeable or equall ta any contmunt or 
Plain perch-ſcale: appointed : but only uſed theſe or- 


dinary ſcales with thts Charn, lite as with aft b- © 


ther, by reſolving the chains Fats perebbs ; gr Ml q 
at the fartheſt mentioned to me an ordinarydlagonal © 
ſcale (ſo. called), as thgt of 4 inch, or the like 30 um 


100 parts, for other mea/mings," and which my 


ſelf had imagined before : which T replied #06 them, 
could not regularly perform"this workzand NH naſa 
tisfie the thing neceſſarily required. Nor on a 
ever ſince meet with any Artiſt of this ind, has 
uſed, or ſeemed to know any othe*kind g " [cate = © 
ſides thoſe uſuall ones, or ever cold 1 [ee any of ro 
fort daſcribed or mentjoned'in any book of Suroay/: Þ 
So that I have wonared that Mr. Gunter, Do + 
was ſo inzeniow and induſtrious in the inomiton 
Lines and Scales for other mathematicall ſts; In 
general, , ſhould uot invent one conventent. or gorye- 
Jpongent in particular to bis own Chain; which if 
he, had done, he would undoubtedly FS deſeribetd "J 
it, or at leaſt, mingioned is therewith. So that to 2M 
oe thoſe common {tales with this Chain, 1 found © 
was to make it no other, or better, then any othe}s © 
Chagy ; as Mr Ratbborns. is commonly mad, 
which was the bef# before this, being ſimply of t 
Jelf, only the Pole or Perch divided into Too't- 
quall parts or links, and ſo @ kind of decimall chain 
alſo © and. thereupon may indied be  ſetll counted 
more 
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”- or plain menſurall part only, but not ſo, as to. the 
 - gull: iu yeogrd it cannot ſo eaſily or. conventently, 
generally admit of ſuch a ſcale as tha, which 
' may grox the 100th part of a perch exatly, as the 
|  euvioftty of thet Chiin requirts/(n9. nor alwayes the 


* 


 - "apy Deogonal Divifion,, which he calls a Trime ,, 
E and" counts ſafficient for ondinery meaſuring ) for 
| - thas the part of an inch dendting 4 perob upon the 
” © \mſaal! ſcales, isgfor the moſt part ſa ſmall, .as that 
| pill. yot very conventently bear the diagonal (or 


(efpectally to ay"n00'parts ) 'mnch leſs then 


. well admit of aboue'q parts in the largeſt 'of them 
' zhat aro nominated for this uſe (and even thoſe but 

hardly too) to: wit, the x Oth part, and ſo the whole 
 #rch; 40 parts © what: diviſion, 1 pray, then ffal 
| | one of thoſ# parts bear an) way, ſo 4 1 yivevaxy 
part of @ perch, being made the: ſcalar meaſaurs . of 


beard ſame Suroeyours ſay they have fomuimgs bren 
enforced to do) but that perbaps you will anſwl, in 
ſuch large Menſurations, they ao not ſtand upon, parts 
of a pole, but only whole ones, a deemtng that very 
ſuſfctent : And /o they 5an but even gutge at the 

ns | 4th 


5/6 then this, as to the Field meaſurt, 
topographical, or ſcalar part it gene-" 


20th part-as "it may fall ont, according to the ordi- * 


”  ghe plain, fomple, niturallyor vulgar, which will not 
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in mahy of thetr ſcales: and 


#afine/; and readineſs in cating up ihe ſaperficiall 


content , or the Arithmetccall part 5 as is-well known 2 


_ to thnſe that are acquainted with the way and nature 


of dectmall Numeration: Only that theſe villgar. 


farts takeu upon the plain Stales may Immediately 
be ex} xsſſed #n Decimal: . but then however the pradticer 


is tied wholly to thoſe very "parts; nhereas by our wy 4 
diagouall or artificiall Scale any* other number \of "dt _ © 


cimall parts is as "eaſily aud exactly taken, accord- 


* ing to the juſt or true meaſure of a line, given or ' 
required. Nay rather , more exactly for the moſt ; 


part, than thoſe common parts can be from the 
common Sales,” But how far we may mike a fbift 
:0 go 1m our diagoniall diviſion or "manner of Scale, 
for-Rathborn's Chain. or Meaſure, 1 ſhall ſhewin 
the conclaſion. | 


And herenpon betaking my ſelf ro my own-in- 


]- © vention, I did ſoon hitupon this Diagonal kind of 


Scale for Ganter*s Chain, being therefore in form 


of a Reftanele Parallelogram, fas here ABCD). 


the uppermoſt or top line ( A B) ferving chiefly 
for norhibein the parts in the handſomeſt man- 


ner, and fo the Scale rather" in; form of a Tues 
Fg or 
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ſare, or the geometrical part : ſo likewiſe for the 
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bc: earn 'EBCD, as all her Dirgonal 
Fs les more properly are, or may' be ſo conceived 
and made; or indeed more ſimply and naturally 
© and moſt properly in it (elf, of a ReQangle Tri- 
fon as Ifhail ſhew afterward) and the breadth, 


E- or. ſhoner {ide thereot (A B and CD) to be fo 


much as may be conveniently divided into bo 
| ie the lipks of che chain , With a (mall \ 
on-cither fide, for the better taking o Te 
os WhncD fall chereon, and for-numbring che 
throughour rhe ſcale.” And the length. or 
+ mummy (AC and BD) tabeſo much asmay 
conveniently anſwer ro the excent of midling, or 
ary {ized Compaſies, 
din: ily ( which may benine or ten inches, or at 
aolt,” a foot ) and ſo the tntire chains tote [er 
-downalong. that on both lides equally , and num- 
:bers thereto on the'leſt fide (as on the line A ©, 


- which therefore I call the prime” claio-ag ul 


: then lines to. be drawn roy them. (being pe! 
pendicular,osr lar to them, and ſo dir! 
craſs or tranfverſethe Rule or Table, and Any 


.totheendsrhereot (AB, GD) Then 'onc line to .. 


be drawn 


between the ends or extremes of the 
twokrſt or 


uppermolt of choſe dire: crantverſ- 


- lines (as Y a, EB) and {o-.obliquely tranſvecſe 


'the Rule, which therefore, 1s "..- oa called 2 
poal line; and Is, prop ly: fo -berc, a&bcing 
iagane of ther e . Parailelogram 
4 E ) and is the moſt nocableline of all.And 
eto Roierts" Fog (AB or EF and CD) 
log red as aforeſaid, a_line drawn between 
each correſpondent part thereot {( running perpen- 
ae reQangularly rg thete lines, and o 
Patras 


we 


ficcing for ſuch ag uſe ' 
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parallel to the ſide lines (A C, BD) ſhall divide # 
all the intermediate- tranſverſes equally- with 3 
them, and ſo: the Diagonial | ye (by = 
lines,asthoſe- 
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E.6.p.2-)which therefore I call che link 
down right lines, the chain:lines. But: ro: draw 3 
- thoſe lines through every part of che other, upon > 
; the Scale viſtbly, will be neicher neceflary nor can- ©? 
venient, by reaſon of the parvity of the parts; but 
only through every tenth part » andthoſe ra he” _} 
nambred accordingly in the top, or head of..the "8 
Scale, and bhe arher intermediate parts-rq be mo» 
ted wich very-ſmall ftrokes, or onely- pricksz but > 
the fifrhs with ſomewhat longer. ſtrokes will be © 
convenient ,'as in our preſent Draught : which, *- 
- they that liſt ro affeft ſo needles a nicerty-,:may dif» 2 
ference by the names or terms of: primes and :fe> © © 
conds, as in Maſter Ratt boras Chain is danezandas * 
p fome are pleaſed todivide all decimal fra4ions in 
8 general, that'exceed the ſimple or primary deno- + 
mination,” into the-ſeveral diſtin&t denominare © 7 
parts, or ſpecies uſed in the common» aftronomicat + * 
- Corfcexagenarie) accompt; whereas the ſame deci- ' 
» malfrattion, beir never fo large,requirerh,or needs” 7 
cth properly and naturally, but one denomination,  *® 
according tothe number of irs places, as centeſmy; _ - ©: 
milleſms, deci-milleſms, &c, and rheſe not tobe. 
parted into the ſeveral] ſpecies of primes, ſeconds, 
chirds,fourths, &c. unleſs it be' tor aftronomicat 
calcwation in a decimal manner (which is the _—_ 
according to:;hat of the ſexageſimal ; and ſo whichi © 
we may then (for diſtin&tion and Poon #rrr” 'Y 
call primes (or minutes abfotucely) feconds, © 
thirds, &c, Inſtead ' of tenths', cenateſms, mils 
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J And latly, to lay down any number of whole 
- chains'given, upon the muge PER Table or 
-* Chart? 1s but onely to take them off the prime 
= chain-line (AC, or EC) with compaſſes extends 
ed from the firſt divided tranſvers Line (at B ) 
downwatd-to the number given : bue for chains 


and links rogether, one foot miuſt be ſet upon the 


Y <rofling of the proper Chaineline, and Link-line 


-- mutually {or upon the prick or iroke in the Link- 


line, where the Chain+line is ſuppoſed to paſs;when 
the mcaſure fails nor on one ot thoſe lines ready 
drawn) anſwering to the number of Chains and 
Links meaſured, and the other excended ro the 1:- 
terſeQion'of rhat Chain:line, and the Diagenie,or to 
the [= or ſtroke on rhe Diagony anſwering to 
the ſame number of liaks: | Which: Line may 
more ſpecially be called by it ſelf, the Link-line ; the 
- Other, or glirect tranſverſes being in'a ſorr, Chain- 
lines alſo, as beinz drawa to every Chain, and li- 
miring the ſam2 throughout the breadth of the 
Scale, and fo $5 meme them in the centefimal 
icion: but the 

moſt properly Chain-lines, as having the ſcalar 
oruncial mzaſure of the Chain ſer thereupon , and 
ſo the Chains intirely caken therefrom 4 which 0o- 
- therwiſc in a manner. might bz calle alſo Link- 
lies, as dividiag or (evering the Links ; though in- 
deed there is tio ab(dlute nccefiicy for any of theſe 
Lines befi te the rwo ourmIſt, buc that ſmull trokes 
or pricks might (crve throughou:; oncly at every 
tenth parc ro make a largec , a1d ar every fiith a 
lictle fairec on= chen rh- geſt, (as [noted b2tore ) 
bur however cheſe linzs drawa throughout to every 


teath part mate the Scale m3ce com:ly, eſpecially 
"I Wer: 


perp=2ndicular or falling Lines 


. 


Wh 
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where the inch-meaſure of the chain is leſs, ſo as 
that the cranſverſes fall nearer rogether.] And ther 
ro lay down (or take off fromthe Scate) any aums 
ber of links given albne from the Chain, one foot 
or point of the Compaſſes muſt be (ct upon the vp*+ 
permoſt traoſvers line, and che other upon the Dia» 
onial, in that number of Links or cents, which 
ſtance ſhall be for the Links deſired. And ſo for 


. 


finding the Chain-meaſure of any Line of the 


Scale-plat m_— as being yer nnknown (as of 
the baſes and perpendicular of the Triangles into * 
which thc ſame is reſolved, for finding of 1tg-areal . +? 
content: or of any.other line of Yiſtance deſired 
in the Field) the faid Lingbeing taken ih the Comi- 

fſes, and one foot drawn or traced along the 
Dia ony , and the other correſpoKMently Among 
the dire tranſverſes to and fro, till both feet fall 


directly upon the very ſame cent in the Diagony 


and one of thetranſverſes (it there happen to be 4+ 5 


any links beſide wir le chains, as moſt commonly 
there will, and very (cldom otherwiſe) ſhall ſhew 


the mgaſure of the ſame in Chains and Links, even, 


upon that tranſvexs alone , by the number on the 
left fide of the Scale.anſwering to it, tor whole 
chaing, and the number on the top noting the cents. 
Bur if that extenr of the Gompaſles being ſo equal» 
ly or evenly moved to and tro as aforcſaid, exceed 
not the diſtance of the Diagonial, and the next or 
firſt divided tranſvers ( EF ) quite throvghore ; 
rhen thg mcaſurc of che Mie required will bs 


' @ Links only, or bur part of a Chain; or buc one 


compleat Chaiu at the moſt (as BF ) "_ 


: . @,. F--. 
Ard thus ts this Seale completed with one fingnlar 
| 'N D470 at- 
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diagonal line © and ſo might the common diagonal 
Seales for more | common or leſſer Menſurations be 
#lſo made (as that moſt uſual and uſeful one of an 
Tach, for djvidins the ſame into 100 parts exaftly) 
by drawtng dire tranſverſe lincs through all the 10 
parts of the Meaſure gtven to be dfvided, and#hen 
aumbring theſe parts dewnward on the left ſide of 
#be. Rule or Scale, as here is done for chains, or 
integers ( or units, 44 Mr, Rathborn called þs ) 
contrary to the uſual wa zy » where Diagonals are 
drawnthroug? aſl the parts, being thes upwards , 
aud ſo the meaſure of the cents tak*n off from be- 
low, or the lower direfF tranſverſe, terminating ther 
the meaſure diSded, but which may aſwel! ge num- 
bred downwards on the right ſide,and then the aid 
centefſimal” meaſure taken from above, or the upper. 


8 aire tranſvers, terminatins be divided meaſure 


Boos 


there : (for both wayes give the ſame thing. ) And 
tha o-ly for finding the centeſimal parts«: hyt for 


fmding the integers and parts tagether , ( as inches 


end cents jon) then the common way by diagonal 
or otliquely tranſvers lines through all th® parts 
muſt ſtand, for the more conveniency in meaſuring 


(the breadth of the ſcale being alſo made 10 


equal parts , and through every part d line draws 
down the length of the®Rulz) the integers being iters- 


ted down the Rule from that which diagonally di- ® 


vided, or the diagonal ſcale it ſelf. But which get 


may be more neatly done upon our manner of ſcale 


for 


— 
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a I ſhall ſhew in the end, | 

Nor can our ſcale be made with divers diagonal 
or obliquely trarſvers lines, and one dijet* tranſ* 
vers only, fir the. parts of the chain, unleſs the parts 
of an Inch (or of the plain perch-ſcale) repreſenting 
the chain entirely, were | 
entire line) be, divided ;ntb 10 parts ſo diftin&, as 


that divers Diagonals might be drawn /affcenry S 3 


aſunder without confuſton * (as is done in the ordzs 
nary diagonal ſcales to an, mch, yea balf an inch, 
put which cannot very well be done to a quarter) For then 


alſo in vis Bind of ſcale, a 


thoſe common ſcales , to putt, 10 parts each way 
for the length and breadth, anq/o give the centeſ;- 
mal parts of the chain accoraingly. 


, eAnd /o one ſuch Diagogpl! line ſerving the turn 


alane ( as its our preſant drapght and being the 
principal line of the ſcale, may well enough give tt 
the Denomination of” « Diagonal ſcale, "Or bins 


taktn as the Pypotenuſ?. ( ſpectally o called ) of” ons 


of "the equal reffarigle Triangles ( half” the Parallels 
gram AB'EF)in which the Scale /imply and entire - 
ly of- it elf” is concludgd or compriſed (( as here 


E F B) being indeed the "true compleat [tale igelf: 4 


but that the other direfF tranſvers or par 
(4B, and fFthe Parallelgram ABEF) is}, 


_ 
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fir Agrometrie (#r Agrimenſare) or Agrographie, 1 
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large, a1 might (being one © 


ort tranſoers-line df. 
vided into 10 parts only,'for the breadth thereof Y 
might ſuffice - » afleb ogy be dividtd juſt. of 
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180 +Z*An: Appendix to 
” forthe eaſier aniil exatter dividing or parting of" the 
| Diagony or. Hypotthuſe (E B) the ſame may as well 
| give it the name of an hypitenuſal ſcale : ( For 
: every. Diagonal or per-angular line in 4 Figare may 
 be'term danhypotenuſal, as bring alſo an hypogonal 
+ or /ub-angular line, eſpecially being taken ſimply, or 
Lin veſpet# of but one angle; everyſuch line being ge- 
F. atrally. an bypotenuſal.) dud ſo the Figure (whether 
E Pardllelogram or Triangle) conftituting -1t, or the 
: *2eomerrical form or frame thereof and manner of 
| diviſion, my nance tt. 4 fignrate ſcale ; 9s the arith- 
- metical partition may deneminate it a decimal ſcale: 
 Andſo which at laſt h:re for its accuratineſ? or per- 
© feetneſs therefrom, above all fther [tales for our pre- 
. ſent uſe or*purprſe in particular, may ( 10t impro- 
 perip or #»fitly) be called the Orthog&Faphical or ra- 
” ther Arribographical ſcale (the firſt of th:ſe terms in 
4 mathematical | ence implying alſo Plotting it ſelf, 
#r ArchiteFomcally _ as Ichnographical ) or 
rather in one word as it were, for the making fot, 
and then meaſuring of a Plat,” (both which one and 
the ſame» ſcale performs as one thing in 4 manner) 
tha .orthovraphico-merrical or acribogr aphico-merxical 
ſcale, And then for its uſe bere in general, the 
Agrographico-metrical., Pedographico-meir;cal , ' or 
Topogrephico-metrical ſcale, | 


Wow 


The Art of SURVEXING. © x81 ? 
Now as to the magnitude of our Chain-Scale :! 
here delineatcd, iris fitted in progortion to a plain 
Percheſcale of 165 in the inch, Which Surveyors _? 
have uſaglly counted the mgſt indifferent and reas * 
ſonaþle for plotring of midling Grounds or Inclo- 
ſures, ſuch as are for the moſt part in the Counties "3 
near Loxdox; And fo four.of thoſe parts repreſent- © * 
ing four poles or .perches, do make or conſtitute” * 
Ar. Gunters chain upon our Scale, which is juſt a 
quarter of an Inch; whereby the whole chains are 
ſet down the left fide of the Scale and nutmbred. 
from E, the connexion of the Diagony and the. 
firſt divided dire tranſvers, ſo far as (or farther 
than ) here: was needful., for the lengtly of the 7 
| Scale; { though that matters not in this plate,whe- 
? . therir be more or leſs;, conſidering that the Scale * 
t It ſelf is comprehended in cicher of the aforcſaid* 
y figures alone, as I juſt now ſhewed.) And the divis |. 7 
} ded breadth AB or EF, forthe centefimal links 7} 
| was madchere by me juſt three Inches, which I 2 
think is as narrow - as «can #convenichtly be*; 
[ Though the Cutter® or Graver hereof in, Braſs, 
hath by chance made it ſomewhat broader, where» 
{ - aShe was minded once to make it narrowery by 
| name, Maſter walter Hayes, dwelling at rhe rwo * 3 
Croſs-Daggers by the Popes-head-Tavern, about the ©} 
middle ot Moor -fields- London, where hemaketh all 
manner of Mathematick Inſtruments very accu- 
rately in Braſs, Silver, and Wood , for what uſe 
ſoever, as ſhall be deſired of him ; And to whom 
ſpecially I recommend Surveyors for the making 
of this kind of Scale, he .being the only Ioftru- 

_ ment- maker y whom I have made acquamred + 
therewith.] | Antl it it were made for uſe, Ry _ 
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” inchbroader.eſpecially in wood;it would be fomuch 
the berter. for the interftin&ion: of the parts,” and 
conſidering with hat the: lengrh needs: never to 
Z bc much, and fot will nor be troubleſogie to-cars 
xy; though.a line of '2 7or but 2 Inches: may be 
>. divided ſo by ir (elf, fimply fnro-100 parts ( as I 
 hayc done in my Tatemetria, tn the Line there 
E  grawn forthe quadratic dimenſion (or ſquaring) of 
a Pentagon by its iige, according to the prime or na- 
rural Line of meaſure there firſt laid down for ex- 
emplary demonſtration; and ſo the ſame bur very 
liccle aboverwo tnches (only rwo cents) but which 
for this kind of Scale will be too little, becauſe then 
the parts or diviſions being ſo very ſmall, it will be 
impoſfldle to rake off the true meaſure of a line gi- 
ven inthe Plot to be meaſured by rhe Scale, to one 
part or cent thereof ; for 'that in three or four of 
the parts next together, the difference of ITength, or 
of meaſure, will not be diſcernible by the Com- 
paſſes. But yet however as to this very point , it 
- » may be objeted byan intelligent artiſt, that whe- 
- ther the breadth of the Scale ( or length of the 
_ Tineof parts, dire or oblique ) be more or Jeſs, it 
makes no matter, ſo that ir may admit or obtain a * 
due” or diſtin& divifion» of the parts : For the 
greater it is, the Jower doth the Diagonal line fall, 
Or is more depreſfled, and inclined to the adJacent 
or conterminous tranſvers ; and ſo leſs oblique, 
making a lefler Angle with the ſame, as here # E-: 
And the leffer that is, the higher is the Diagonie 
Taiſed- above the ſaid rranſycrs, and ſo more 
3 o>lique, making a greater angle therewith : And 
 - Toth#natureand property of this Line (or of this þ 
| kind of Scale) is in no wile altered thereby ( as | 
i . . " ' OMe 
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ſome. perhaps may ignorantly imagine ) but the 
ſame. meaſure is evermore produced therefrom 
proportionably : for each part or. patticion:point 
thereof progreſſively is raiſed alike in proportion 
both wayes ; to wit, the former in a greatcr ſpacc,. 
and the latter ina lefſer. And this poſition of.the 
Diagony will be alcered likewiſe, as the meaſure 
given tobe divided in this manner, ſhall be greater 
or lefler: for the greater it is » the higher will the 
Diagony riſe, and the lefler it is, the lower willthe: 
Diagony fall, upod the ſame Scale-breadth , or 1n- 
reſpe& of the ſame dire&tranſvers. POS 
New to lay down here the platform of 4 parcel of 
Land whereby to.ſhew more Particularly the uſe of tþis 
Scale with the Chain, I may 14#:k it wholly needleſs, as. 
to any ingenious, intelligent prafficer, the diretftions. 
already given being very ſufficient : But for fuller 
inſtruftion and ſatisfa#ion to Juch as are not net wel. 
acquainted with the nature of Aagonal ſcales. ( for 
whoſe ſakes I have been more large th, diſcour/ig 
thererf” then otherniſe 1 would; and alſo - becauſe L 
have not "met with apy one that hath given the, 
arounds or reaſons thereof ; which therefore I have 
here done out of: mine own apprehenſions and concep- 
tions of the ſame )nor of Mr, Gunters Chain, tn the 
true uſe thereof (as, I dare ſay very few vulgar Sur- 
vepours are ; and none at all with this agrometrica! 
or agrographical "hind of ſcale, that 1 could ever _yet 
find, as I noted at firſt, except one or other to whom 
my Jelf have told ,zts, though (ome: other may have 
happened upon the ſamt -"" Wug ht 1 know ) I think 
4 # 


0 


hy 5 8 
— 


Lo: Bd es ab GA £9 © ASS br. A IS. Fr EN 4 RT bf F 29x wo - i WM 58, 
: -LE -_ a: Ads tor. : 
+ : =, A IT» , 
Ws, 
by 
4 


It wot ami/3, but rather meet ſo to do 5 but which 


ſhall only be in one Trapezial Plat of ground , as 
heing ſuf fictent. for underſtanding the way in any 
Lend-plat whatſoever , ſeeing that the 'readieſt way 


# of caſting ?, or meaſuring the area of any Plot, is 
it 


by dividing it firſt into 4s many Trapezles as it will 
admit (and which way Mr: Rathborn himſelf com- 
mended to us)and then each Traptzia #110 2 triangles, 


I by drawing a diagonal line therejn the convenienteit 


z4y for. the falling of perpendiculars from the oppoſite 
angles 'of theſe two triangles upon the ſame, being 
thereby the common rh to them both ; Which 
linfs then being meaſured by the ſcale, and the 
aggregate of the 2 perpendiculars multiplied in the 


| whole Baſe, half the produit. ſhall be” the area of the 


whole Tr apezia (as if «t were but ane triaugle) is 
pegeb-meaſure , by the common way , and in chain- 


meaſure by Mr. Gunters way : which laſt will be 


then, in a manner, acre-meaſure, ds I noted in the 
beginning (or the haff of one with the whole of the 
other, grves the fame) And -which gre to be reduced 
into acre-meaſare by theirreſpeftive terms of diviſion 
for that purpoſe, VIZ. 160 in the'former, and 10 in 
the latter : tut if there be m0 halving at all done 
before-hand, then the double of theſe terms mu#t be 
taken, viz. 320 4nd 20, as the tergpe of wnedi ation; 
becauſe without this , ts produced the content of 4 
refangle Parailejogram or Oblong , double to the 
Thats or Thee Bp. 1-9-4. and hiebibr 
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muſh be halved at laft,, ( unleſs this were done. by 
| our artificial dimenfion. of Trianglts #n general, deli- 
vered in Tatgmetria , which 1: ſhall a kttle- mare 
* | /peak of at laſt.) Aud when there 4 an odd Tr= 
angle remaining above the Trayezles » that ' maſt be * © 
meaſured by it ſelf, and then caſt to them, © 
As letthis ſrapezial figure A B C D,be the ot of a 
ſmal Encloſurezwhoſe ſides are (uppoſed to be mea». 
ſured exatthy by Mr Gunter:Chain laid downs by ; 
our Diagonal Scale here delineated (or ſo many; of 
them only as were necedful robe meaſured forenclo- 


* 
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fing the ſame, upon theOrrbograpbical,Topagrapbical, 
or Agrogrgphical Tablc, ({uppoſle the PEAITNE 
H | TABLE, 
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A "v6 FAIL Ar Appendix to XA 
A TARLE inits plain, fimpleor natural capacity, as 
| bett the exatelt Infiramenrfor chis AST is 
"which need. be but ©nc of them, the longeit ls the beſt 
which is © D: (or. none of theffides'ayall, bur rather 
ane Diagonal ineonly, and that the longer avthe 
deter, being. B,. for cither way:;does che. work by 
rw6 ſtatiqns; or obſervations taken at the ends of ei- 
ine, the line meaſured being the ſtationary di- 
Andchis Trapezial Platdivigedinta the two 
DAB; DC B, by che ſaid Ipnger Diago- 
DB, which; 1 meaſuring finde'to be 9g. Chains 
-$1 links or cents preciſely, (and which by Deci- 
J tion may morebriefly be exprefled 9.81 Ch. 
and(o the reſt) And then rkelonger perpendicular 
AF, I finde by .this Scale to be 4.87 (4. and the 
' thorcer CF, 7.79 Ch. (as neerly as can be meaſured 
thereupon:and ſo wil theſe three lings be found , if 


Y 4s is Scale & Trapezia be cut exattly to my draughts 


ofthem) which two togethet-make $8.66 Ch, (com- 
Ing neer the meaſure of the frde CD, which is 8.72 
* ) and thefe * multiplyed into 9:81 Ch, make 
9546 ſquare or ſuperficial (. (viz. 84 Ch. and 
546 ſquare links or cents,qr wholly 849546 ſquare 
links) whoſe halfe, 42-4773» i$*the arca of the Tra- 
pezia,inChain-meaſure ( or halfe the compound 
perpendicular, 4.33 Ch. multiplyed with the whole 
diagonal 9,81 produceth the ſame) which divided 


by 10 gives.the ſame in Acre meiſure.. For that - 


10 Ch, in length, and i Ch. in breadth do make an 
Acre. Whereupon the cantent of a Reftangle or 
Obvlong plat of ground meaſured' by this Chain, is 
had immediately in Acre-meaſure, by dividing 
the product ot the length and breadth by xo only 
{which 15 no morethen as by 1, and ſo no work c.. 

| | i 
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Diviſion at all, but on! 7 af abſciſion of rhe Cipher 
and the Jaſt figure of; he nega cat of the Ka. 
for thesame) And fgof a Triangle, by dividing 
the product of its Baſe and Perpendicular by! 2a, 
(which is bur as mediation or bipartitzon, by x] 7 


ſciſion of the cypher,. and of the Jike figure: ind he 


; qu} 
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Produ& ſor it) And the like of a Trepezium, confi- 
dered only as one Triangle as aforeſaid. And theres. 
fore ro bring the ſquare Chain: meaſure+here firſt 
had, into Aigre meaſure, is no more then to cut off 
therefrom five figures an the right hand ® for thoſe 
that are lefr on the left hand ſhall fignifie entire 
Acres (and-if there be none at all left, then there is 


no whole Actc) and the five bgureyſo 3: off a” 
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beaDecimal part of an Acre, in Chains and Links, 
of Links alone, according ro.the number of ſquare 
Linksin an Acres (for that the meaſure may be 
reckoned ar firſt in Links only, without the diſtin- 


* necording to what T expreffed cyen now in the ſu- 
ſuperſicial content of this Trapezia) Or firſt (which 
comesto the ſame) cutting off but four figures for 
the ducDecimal traRion arifen from multiplication 
the two terms or lines , which is partof a ſquare 
3, anſwering fo the number of ſquare Links or 
' cents in the Chainzand then onefigure more In way 
of Diviſion; for thecipher in the Diviſor 10 (or 20) 
Which is the number of whole Chains by themſelves 
Over and above the Acres, as the middle term of 
_ © Meaſure between Acres and ſquare links, Then 
(c tive figures being multiplyed by 4 4 and from 
the produtt five figures cut off in - like manner , 
the remaining. figure to the ett hand ſhall be whole 
Roods, and the five figires cur off ſhallebe parts of a 
Rood (andit there be no figuce remaining on the 
left hand, then there is not an whole Rood.) Laſtly, 
multiplying theſe fivefigures by 40, (which is but 
asby 4) and cutting off likewiſe five figures'from 
the produd, the remainder tothe lett hand ſhall be 
the number of ſquare or- ſuperficial Perches, and 
thoſe cur off ſhall be parts of a Perch; (and if no fie 
ſure remainon the left hand, then there is no whole 
erch) As in this qur demonſtrative Example, 


A 


Rion of Chains and Links comiog all to one paſſe, 
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Now to apply this kind ob Scale to Mr. Rathbornes 
chain, or meaſure, ſo far as may conveniently be. 


done;(which wil miake the moſt accurate Agrogras* * 
 phy,and Agrometry,(or in one word, Agrographi- 


metry) iz muſt here be noted, that if the parts of 
an inch (or of a plain ſcale) for Mr. Gunters Chain 
may, as 0c intire line, be diſtinQly divided into 
4 ſuch parts (for 4 perckes) or the part of an inch 
tor a perch, be ſo large, as that tranſverſ-lines may 
be drawn dire&ly to cach part or.perch, and a Dia- 
gona]l-line betweeen theerwo next ofs them without: 
confuſion (as in this Scale is-done to- the chain-. 
parts for Mr Gunter) and fodivided alk together ine 
co 100 pays : then will it'affoord Mr. Rathberns 
meaſyre F the ſimple Pole-chain; and its: cetits, 
which may be called the ſimple, or natural Chain, 
or Meaſure) as exally as the other doth Mr. Gun= 
ters (by the. four-pole-chain, and its cents ; which 
may. be termed the compound, or artificial chain 
or meaſure;) As in our preſeat Draught, the 
fourth part of an inch being the meaſure of Fr. 
Gunter: chain. ( from the ſixteenth part, ' the mea- 


ſurc of Ar, Rarhborns, as one Pole) and divided its « 


to four equal parts; which may be begua at the 
ſame cnd of the Rule upon thi right fide, and ” 
. | | the 
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the Diagonal lin& draws backward, or contrari- 
wiſe to the other (EB) and the poles numbred 
downthe ſame fide BD, &s.. But better (ro avoid 
| ſome ſmallconfuſfion, which may happen that way 
to the, unKilful, by the Diagonal line with the 
other Scale, and 'which rcheretore I would not here 
delincare, though it would be as nothing, if the 
aid Diagonal be neatly drawn and divided; and 
ſo that ſeems to me the neater way ) at the other 
end of the Rule (as here for demonſtration-ſake) 
« in. che laſt oblong partition or chain.parr, D 20 } 
.G rg, divided into four parts, fog. four perches, and 
lines drawn to cach part parallel;and the Diagonal 
between the two ourmoſt of them, from H roC,l. 
vis. HC or H 20, (thatbcing now as the head} ; 
or top of the Scalar Rule, and ſo the ſame to bef| | 
turned and holden the contrary way to thy formerf ; 
Scale) and theſe divided together by the former p 
diviſion into 100 parts, is the form or fabrick of b 
this Scale for Kathborn, Or which ſimply of itſelf p 
ts:contained in thoſe rwawuppermolt parallel tranſ-ſ © 
verſes and the Diagony, or the firſt paralklogrameſ 
mal polc-particion D CH 4, or onely%n the rey .. 
angle* triangle H C a ( being half thereof”) bury. 1." 
more fully dhd plainly, for raking the Poles anc pa 
cents together, in that and che nexc tranſvers or * 
polcsparallel under it, ar which the accompr of the 
whole perches begins. And which being contiy , | 
nucd the length of the Rule, and figured or num ,.- 
bred on the line DB, dice&ly to F,{(which there+y --- 
fore I may call the prime: Pole-lines asI did AC, S 
the prime Chainsline , if the other ) and which and 
need not ſo much, nor conveniently can be, 0 3.7 


evcry pole (they falling/ſo near rogether) as _ 
Otne 
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other Scale tocverfhainz but to' every fifth' ot + * 
tenth, and ſo run offby tens, as 'in the plain*Scales - * 
is done, and as here T have begun to the firſt ten, 
from H, the point of beginning: and the Cents 

" | numtbred alſoby tens in a row by themſelves on 
- | the line DC,dieRly from D to C, the contrary, 
= ® way to the former. Then will this Scale be likes 
n wile fitted to Rathborns meaſure ; the Poles and - 
r 


Lhe” - 


_. 


Cents together being taken off the reſpe&ive' tranſ- 
vers lines and the Diagony, juſt as the Chains and 
) | Cents rogether in the other for Ge»tegs, meaſures 
OJ and the' Cents alone from the firft divided polar 
d | rtranſvers H 4a, affd the Diagony HE together, as 
al | irrchar, from the firſt Catenal tranſvers-E F, and 
—»] the Diagony E B wgether : and fo the lines drawn 
d | jn the Plow#for finding its Arca, or of any diſtance 
Del] therein deſired, immediately in pole-meaſore , be- 
LY ing meaſured thereupon accordingly. As in the 
forcgoing Trapezia, meaſured alſo moſt accurately. 
; by Rathborns Ghain, and plotted by this Diagonal 
eli} Pole-ſcale,1 meaſuring the Diagonal line D B with" be 
nf- Compaſles thereupon, do find it to be 39 perches 4 
mf 2nd 24 cents, ( or more briefly 29. 24: p. oras he 
| calls chem, 39 units, 2 primes 4 ſeconds ) falling 
but]. berween the renth figured chain-part or tranſvers 

and parallel (for Gnter ) ard the polar Diagonal HC,: 
 Olf op H 20 (for Rathborn, which anflyer exattly to'g. 

thel 81. Ch. of Gunter,) And the greater perpendic. 
nl}JAE I find thereupon, 19 48. p. berween the fif- 
INN teenth chain-part, and the Diagony H C ( anſwers - 
bc iog directly to 4, 87. ch.) and the lefler perpend. 

\-CF 15: 16. p. between the ſixteenth chain-parallel, 

uctiy and the ſaid Diagony HC ( anſwering preciſely to' 
* þ43+ 79+ 6. ) which two joyntly , 34.64. p- andthe 

th L Diagonal 
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Diagonal 39. 24. p. mulcipli@ together , dp pro- 
duce x359,2736 {ſquare or ſuperficial perches for 
the double Area of the Trapezia ; which divided 
by 320 (that is as by 32) gives the true Area there» 
of in Acres, 4; 24773, exatly agreeing with» the 
meaſure by Mr. Gunter; Chain, ' Or half the pro- 


duR, 679. 6368. divided by 160 (which is but as | 


by 16) yields the ſame. And ſo the fraftion is va- 
lned, or reſolved into the common known parts of 
Acre-meaſurey as, before, For here are the ſame 
five figures to be firſt cut off; to wit , four for the 
due frattiofi from Multiplication, anſwering to the 
' number of 5s, i cents in a Pole-ſquare ; and then 

one more for the Cipher in the due Diviſour, which 
with - the ciphers io tbe number of-ſ{quare cents 


aforeſaid (-bcing then the number of ciggeers inthe | 
C 


cents of ren poles ſquare, and which is the number 
of Myr Gunters cents1n an whole acre} and the two 


Hgures of the Diviſour, do together make the num: 


ber of ſquare pole»cents in an acre, which is 16 
ines that of Myr Gunter. ( For here alſo may, the 
meaſure be firſt reckoned wholly in cents , without 
4 note or point pt interſtinion, as I declared 

eforc for Myr Gwunters; and ſo four figures. cut off 
from the right hand .in che ſuperficial meaſure 
hereof, leavegon the left, the whole perches, as in 
Gerters meaſtire i8doth whole chains-). So that the 
ſimple or natural meaſure from Rathbbors is to the 
compound or artificial from Gunter , figurately or 
ſuperficially, ſedecuple, as it 1s ſimply or lincally, 


quadruple, in reſpe&t of quantity diſcrete or arithef 


metical ; and this for the converſion of the firſt 
meaſure into the ſecond, (or deduftion of the ſe- 
cond from the firſt ) whercas clſc, in-regard of 
quarry 
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| quantity continual or geometrical, it is the ſub- 
y contrary thereof : For that Gumters chain made ar» 
tificially che integer or unic, or principle of Land-. 
meaſure (for the grearer compendioufneſs and ex» 
peditenes in the work ) b#ing compared with Rathe. 
& Gorzx:, taken (imply as aforeſaid , as naturally the 
[ unit or integer, isquadruple the ſame; and fo. the. 
ſuperficiary or figurate meaſure of that Is to the 
like meaſure of this, ſedecuple, { which is the pro-«' 
portion duplicate or quadrate.). So that "Ganters 
os obey rom. ro wr or 5 artiOL ts. | 
the natural ) imply . or lineally , by Quadrupla- 
tion, and figurately or fuperficiuully. by the in 
druple or Quadrate of that, to wit, Sedecuplatig 
and is deduced therefrom ( or Rarhboyns is COaVErLs 
red into Gunter; ) by the ſub-contrary or ſub«pro» 
portion, to wit, Quadripartition and Sedeciparti-. 
tion, or deniſenari-diviſion : though in the con- 
cluſion of all they both concurr in the ſame corm= 
_ accompt of acres, roods and perches, to 
title, . dp. get 6 . <- 
And thus are theſe ſcales for both che meaſures 
made together one within che other, as it wereone - 
{ſcales Then on the other face ar plane of the Rule. 
may very commodiouſly be made the like coſome 
other uſual proportion : but which above or be-, 
wy yond this here laid down,arithmietically,or beneath. 
wy ic Geometrically, will tor Rathbor»s meaſure be. 
very nice, in regard the tranſvers paralicls to be 
drawn to every pole-part will fall ſo ncar cogether, 
and then the Diagonal linc berweea them {a Very; 
flac and low, or © inclined to them, thata | | 
part thereof will be even united therewith, and 2 
thereby at cos cowards the-ends, _— - i 
on wSg- b 
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” Ing that in this very proportion or draught, it is 
| not there ſo very clear or diſtin& therefrom. Bur 
yet however to the 20" or 24* part of an: Inch I 
find it may reaſonably or prety handſomely hold 
our, if it be neatly and handfomly drawn indeed : 
and which may be the berrer done; it the Diagdnal 
Line be not drawn berween two of the dire& 
tranſyerſes or Pole-parallels, as the Diagony of a 
Tight-angled Parallelogram, but uppermoſt of all, 
as the Mwacectinſe ot a Right-angled Triangle, 
conſtituting the ſcale ſimply, naturally ,, or 
rimitively, as before I have ſhewed ; tor ſo it will 
e obſcure only about one end. And therefore if the 
chair-meaſure, of our preſent ſcale for Gunter be 
divided into 5 parts, and lines drawn thereunto 
as in the other Scales, then will it be a pole-ſcale for 
Rathborns diviſion, to 20 in the Inch; and it into 
- _-_—__ will it be the like ſcale to 24 in the 
nch, 
| And here 1 mayat laſt mention the artificial mea- 
ſure in my Tafometry, for Triangles in general; in 
cating up the content of a land-plat : (which 1 hinted 
before) whereby the baſe and perpendicle of any Tri- 
angle being multiplied wholly together, the produtt be-. 
comes the area thereof* and ſo conſequently of any Tra- 
pezie, taken as one triangle , by one diagonal line 
and the compound perpendicular, as aforeſaid ; though 
this may ſeem a way more of art than ufe (as | have 
there ſaid) it ſaving only the work of dimidiation. 
But however to this end, the Meaſure bere (as ſimply 
and naturally the Pole or Perch) muib be augmented 10 
©.41 of the ſame (or more Gompleatly, 0.414) it 
Fr i by being 


being the artificial additament thereof” as divided 
into 1000 parts) and ſo will be artificially 1.41 p+ 
znflead of the Pole it ſelf, according to the arjthme- 
tical index, exponent, or charaReriitHch, of" the- com- 
pound artificial line of meaſure in general for this 
purpoſe , there ſet down, or its quantity diſcrete: 
which then as one entire line muit. be dlvided in 
like manner : And then the ſcale-meaſure of" the 


Pole muſt be augmented accordiugly ; which in our 3 
preſent example being 5, inch, is here exatfly dtot= * 


ded into 100 parts, | and [7 +, of the (ame into10 
parts ; that #8; the 160th part of an inch into 10. 
parts; Viz. 5; of” 5; : So that here may be had 
of = of 5» that ts, :, of <, : to wit, the a60o®? 
part of 'an inch upon this particular ſcale, } And {0: 


from thence wil the artificial perch upon the ſeale be * 
duly ſet off : and which then as one ſimple line muſt . | 
be divided diagonally, like as the original meafare it. 
ſelf, for the artificial ſcale, or the ſcale of the artifi= * 


ctah ſuppoſititious, or ſubdititlous Terch, to be uſed 
as the other ſcale. And then for Gunter's Chains 
chat alſs muſt be produccd or prolonged anſwerably, 
and ſo made 1.41 ch. (07 1.414 ch.) which wil 
then be a more artificial compound Chain than befores 
being taken entirely, and divided as that, for the 
ſecondary or ſubſtitutive Chain. And ſo the ſcale- 
meaſure of the primary or true Chain muſt be pro- 
trafted correſpondenily; and then as one ſimple line, 
dtvidcd like that, for themore artifitial Scale : which 
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196 _ Ao Appendixro 
' areas bring bere made © Inch, is tn our proſent 
Seale divided realy into 100 parts | and ( :; 
| | thereof tato to paris; which 3s, the 40" part of an 
'”. Inch into, 10 parts ; Viz. 7, of ©; and fo may be 


* 


taker: 5, of 5 of +, that tr the 400 pert of an lach; 
L. aud which Scaje then may alſo ferve for Rathborns 
' ohatn (or Tote-meaſure ) to © of an Inch, as to his 
pritnes only, ( accounted commonly ſufficient for more 
erdinaty meaſur ing, as chiefly tn larger lands) in the 
frfb Decimal parzition or Denarit of parts of this very 
ſale, which tn the cemeſimal perch-{cales aforeſaid 
are taken off through the whole breadth of the ſame 
 _ pol the lines of Tens: but eſe a ſhort live of ten 
parts "only, for the breadth of the ſiale, ſuffiteth for 
veſt; as in the common Diagonal Sealer. And ſo may 
four ſuch ſeveral Scales be conveniently made upin a 
Flar Ruler, of 507 & of an Inch broad, and a foot 
tongs tha #5, two on a fide, b:ing began brft at the ends 
thereof, &: Jo: dani out 19 the middle © or $ ſuch apin 
a ſquare Rular of thas breadth every way, and length, 
20.70 many ſtverdl proportions.) From which there- 
fore the artifictal ineaſure af the Chain upon ths ſcale, 
or-thus ſecond /calt-meaſure thereof, will be txaFly 
taken- Now tbe proportion between the prime 07 nas 
tural meſure and the ſecond or artificial , for this 
operation in general, I noted there in my Taffometry, 
robe brief, as Ie 10.,7071 © but which more largely 
| fo the moye accuratueſs, will be , 70710678, though 
' the other be /ufſuiemt for this preſent , or any ather 
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ordinary menſuratcon in gener |}. { cAndis v3, vis, 2 
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btine / 2: between which 1 is the Mean propor- * 
tional or geometrical ( or the Meſologic, as 1 may for 
brevity name it ) both radically and quadratically;. 3 
that i, in the Ratio dupla & quadrupla : or 75 'ex- © 
atly ſo between dupla aud ſubdupla; to which the - 
Mean arithmetical or /ample (or the Meſologiſtic, # 
Meſarithmetic, or Meſarithm, as / may moſt briefly 
term it ) is the quantity of Selqui-quarta, which'zs 
potentially that great Reaſon of Extremes end 
Mcan, ( called the admirable and Divine Proportion, -. 
for its excelleucy above all other, and the Propertional 
Section, or Settionby Extremes and Mean, it confiting _ © 
of three terms in continual proportion , according to. * 
E.6.d. 3. and/o E,7.d. 26. and'p. 20.) and 
admits of an univerſal Analogiſm , or Epilogitm, | 
whereby to obtain immediately its parts ,, even from 
unity it ſelf, ing Decimal manner, and therefore moſt > 
expedite and exat?; ( as I have expreſſed the ſame in | 
my Tatfometry, among the Proportions af" a Penta-  ? 
gon, #1 the Diameter or Perpendicle thereof, as bring _ 
cut by the Hypotenuſe, Hypogonie, or Diagonie of the 
ame, according to extreme and mean Reaſon (by E.u6. © 
P- 2.) and whichwork firſt of all diſcovered to me the .. 
ſame, having not met therenith before to my remem- 
brauce, viz. Of the Whole to #ts greater part, por- 
tion, or ſegment ( which is the Melologic and greater 2 
| Q 3 Apa- |; 
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F Apotome (by E.13.p. 6.). 4: 1, to ,618034 
” (or more largely tothe next convenient Seftidn or ſtop, 
” amounting 10 a Denarie, .6180339887 ; being 


PL: — .) and ſo to the leſſer ( being onely the Re- 


"4 fidual of that to the Whole,or the legger Aporome) 
47 1, t0 , 381966 completely : ( but which for ſmall 
' quantities to be thus proportioned or paried , may be 
* only. 618 axd. 382.) Which in terms abſolute or 
& rational, T apprehended to be very nearly as 5 to 3 and 
2; gud ſo the greater part to the leſſer, nearly as 
” tp 2,Sefſqui-alter: @s IT have firſt ſhewed in a cer- 
” S4in private Geometrical Exerijtation of mine in 
Latine, occaſioned by acertain Probleme pablickly pro- 
poſtd ; and which terms may ſufficiemly ſerve for this 
” proportional Setion in an ordinary or mechanical man- 
xer, wherg a line ts required thus to be cut in any. geo- 
metrical Figure, or famply by it ſelf. which things I 
tbought might 110t be altogether amiſs , or ont of the 
74), here to be inſerted. |] 

And azain as to the foreſaid artificial line af 
meaſure, | ſiewed alſo in that book, the ſame to be the 
Line far meaſuring a Square by its Diagony, to wit, for 
waking the Diagony equal in at, aud ſo in power, to 
the fide Arithmetically , which elſe in the latter ac- 
ception, is Geometrically, naturally or really, double 
thereto ( according to BE. 1.,p.q7. & E. 6.p.31.) 
and thence is the Square circumſcribed to a circle, na- 
turglly double the Square inſcribed ; the Raby 
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here laid down being that of the Diameter to the pde 
of the mſcribed Square , viz. of the Diagony of @ 
Square to the fide, as I noted alſo in Tactometria, 
From which proportion the Diagonal line of the fore- 
going Trapezie, 1m Rathborns meaſure (39. 24. P.) 


will be upon tht artificial Scale peculiar thereunto, ©. 4 


27.75. and the greater perpendic. ( 19. .48.p.) 
will be 13. 77 ; and the leſſer (16.16. p.) 10.72": 
which two together, 24, 49, being multiplied into 27. 
75, make the area, 679. 5975./q. or ſuperf. perches; 
which wants of the true meaſure ( 679. 6368-p.) but © 
393 [q-pole-certs,or 393 parts of 1ooo0 z and which 
according to the common accompt, is but about 5. of a 
fq. perch. And fo the /ajd Diagonal in Mr.Gunters 
meaſure ( 9.81.ch. ) will be by the proper reſpettive- | 
artifictal Scale, 6. 94; and the longer © perpendicular || 
(4. 89. ch.) willbe 3,44; aud the ſhorter (3.79: | 
ch. ) 2. 68: which two jojntly 6. 12 , multiplied 
with 6.94, produce 42. 47289. ch. for the totall 
Trapezie, wanting of the true meaſure (42. 4773 Ch. 
07 4 ac, 2 CN.4773 cents or links, or 4 ac. 24773 H4. 
cents , or mo#t briefly 4.24773 4c.) only 45 /4- 
cents, or 45 of 1c 000. which differences between the 
true meaſare and the artificial in the ſuperfic. content, 
are as nothing, . | 
And laſtly, to app'y this very kind of Scale to 
other Mcnſurations, it is to be noted, that as in our 
preſent draught, the 16" part of an Inch for the 
Pole, is divided exattly ioto 100 parts, and the 4* 


part tor Gxnters chain : ( as | mentioned even now) 
O 4 So 
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So likewiſe is the whole Inch here divided , in the 
reQangle Parallelogtam A B 3, 1 ( being 4 chain- 
parts) or only in the retangle Triangle 3 1B ; by 
which 1ts cents are taken off from the dire& tranſ- 
versline 3 1,'(the baſe of the Triangle ) and the 
oblique tranſvers, or diagonal line 3 B (the Hys 
potenule 3 the Inch it felt BI, being the perpens 
dicle) So that here is a complete Diagonal or hy- 
gomieta! Scale of an Inch to 100 parts. in the ſaid 
riangle alone; which ſe: ves for meaſuring any 
ching immediately in Inch-meaſure, eſpecially be- 
ing made near the top of the Rule, as may be, and 
thar made longer, ſo as may be'taken the meaſure 
in loches and cents together, ſo far as the length of 
the Rule will give way. And if the Inch A 3 and 
B I, were divided equally into ro parts, and then 
Diagonal or tranſvers lines drawn to cach part 
obliquely oppoſite, after the uſual manner ;. and 
fo obliquely parallel : or.on!y to each part dircCtiy, 
evenly or exatly oppoſite, and ſo direaly paral- 
tel; and one Diagonal line between the two up- 
permoſlt of chem ( as ja the Scales for the pole and 
chain) and divided rogether with thoſe lines for 
Land-meaſure ; then would the Inch be as exattly 
divided into 1000 parts, Bur neicher of theſe can 
conveniently be made with the ſcale for Rathborns 
chain, by reaſon of the polar parallelsar tranſver- 
ſes fallivg ſo near rogether » which would make a 
great contuſion : Nor the Jatter together with that 
tor Ganters chain, unleſs the ſcale- meaſure of this 
chain were the whole Inch ( which never is) cr 
, beſuch apo rtion thereof as may be divided ſo into 
' equal parts, that 10'of them may make the juſt 
Inch ; as » for 4 parts of 8 ( which never »s ) 
' 2 of CY or 
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\ Or = ſor 4 of 10 ( which very ſeldom is uſed, as 


| 


being the largeſt ſize of a plain ſcale in nomijna+ 
tion) or ; for 4 of 20, or © for 4 of 4o (in 
which laft'ithe whole Inch will be juſt 10 chain- 
parts ) or elſe the tranſverſe parallels be drawn to 


# the 10 parts of the Inch obliquely or diagonally,8 


nor dire&ly or Orthogorally : or otherwiſe both 
theſe Inche{cales robe made alone at the ny the 
Rule in the b6rſt place. And if the Rule be made 
roa Foot in length, then may the Foct be divided 
into 100 parts here like as the Inch :and into 1000 
parts, as is dirc&ed here for the Inch ; and into 
10c00 parts accordingly, if 'ir be divided 1oto 100 
parts ſimply, or .2t length: and then will it alſo 
be divided into 1oco parts, jt the rranſvers' or 
Diagonal parts be only 10. By which Footsſeales 
will the meaſure of any thing be had immediately 
and moſt 6m in Foot-mcaſure. And thus 
may this kind ot Scale be completed for all uſvat' 
menſurations, as it were one general fcale; which 
therefore may becalied Pantometrical ; as for the 
exaCtneſs cr exquilitnes above all orher for mea= 
{aring, it may be termed orthometrical, or rather 
acribometrical. 


And next may be wted 4s an additament or ap- 
pendicle to our Plot-/cale, for the convenienter car- 
rzing and uſing thereof, a ſmall Semi-circle, to be 
cut out of the matter or fluff whereof ' tis made, at' 
one end or ſhorter fide of the ſame, and 4 little hole 
made in the middle of it, fo! a ſmall firing to hang 
it by ag ones girdle, or other thing about the waift, 
or at a «claſp os the kft fide (hich wilbe beſt, ex« 
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cept- for thoſe that be left-handed) aud indeed the 
lower end wilbe the better , that ſo the bead or top 
of the Scale (or the diagonal end) hanging loweſt , 
#he Scale. may be more readily uſtd, without turning 
it /til about : for to hold it with the diagonal line 


wext to one, cannot be 0 convenient or ready for 
And therefore if the Scale for both Gumer's 


aſe. 
and Rathborn's mea/are be made together , it nill 
be beſt alſo in this very reſpef, to have their diogo- 


the Rule, according to thy firft deſcription of that for 
Rathborn. But they may be alſo conveniently 
made wponthe broad Ruler, with fights for the Plain- 
Table, 7: the room of th e ſeveral plain ſcales there 
uſually drawn; and that ſomewbat narrower than 
bere. I have done, If it ball be deſired. 

1 dare not adviſe the addition of a large ſemi- 
cercle any way to this Scale, whereby to make it a 
complete Protraftor(or rather Contrafor ) for fear it 
ſhould be too comberſom or troubleſome for carriage 
and general uſe : But otherwiſe inſtead thereof , ty 
have a line of Chords on each-longer edge, for pro. 
trafting of angles (as they commonly ſpeak) or for 
Goniometry, or © Ang/e-meaſure (as I may term it) 
where the Survey & performed by a circular or gra- 
daal- Inſtrument, wilbe (1 think) very conventent & 
commodions, | | 

So ſoon a1 I bad droifſed t'is manner of Scale 
for Gunters Chain, 7 fourd [ach meroellom con- 
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gal lines, or beginnings, at one and the ſame end of 


tent and delight therein from the exafine/3 and eafi- 
{ 722/5 in working, that 1 ftraightway communicated the 
ame 10 Very ancient and able Surveyour dwelling in 
the Countrey , about four miles from the houſe of © 
an Uncle of mine where I then was, and who then 
ri tried me in this praffice, in the meaſuring & 
plotting of ſome Incloſures ling together to his houſe, 
and of the garden and yards , to make a compleat' 
plat-form thereof'; as alſo of ſome other fields 4- 
part ( which was in the year 1637) All which 
had been done by this Surveyour ſome years befires 
for another perſon of greater quality, who w4s owner 
thereof, to wit, the Earl of Norwich, dwelling at 
Waltham-Abbey #: Eſſex ; who had drawn 
from his more profuable emploiment is the Fen- 
countries, which he had long uſed, to meaſure and 
plot all his Lands hereabout - and [5 alwaies after 
here detain d him to hs great loſs and diſadvan- 
rage, upen promiſe of 'great reward, And who farth» 
with did thereupon bimſelf” make the Ithe Scale in 
wood, and in the ſame proportion of a plain perch- 
ſcale that my ſelf then uſed, being that which T have 
here drawn and deſcribed : he Euying then Mr. 
Gunter's Chajn wtth all readineſs and joyfulneſs 
upon my ſpecial commendation thereof, which before 
te was not acquainted with , nor with any other of 
ba works, till that I now told him thereof, and lent 
him the Book (nor with 1h: invention of Loga- 
tithms he «/a7 Rathborn's Chain (Tith _—_ he 
. .bgd 
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had 'been well acquainted, 4 he told. me OT. 


common” or plain king of Scale therewtth, which 1 
ſaid to him, was to make that of no better uſe for 


plotting than any other ordinary chais * But now be | 


dejd them afide ;, except for meaſuring alone without 
plotting (as he uſually did when not required to make 
@ plot) he might perhaps uſe Rathborns chain 
Sometimes for the more aiceneſi or preaſeneſs in 
' aneaſure , as he ſhould think fit. And ſome years 
&#fier that, he had the like ſcale for Guntcr's chain 
anade more neatly for him in Boxby Mr. Thompſon 
#: Hoſtiar-lane, as himſelf then, and Mr. Anthony 
Thompſon /i:ce told me, upon my mentioning thi 
manner of Scale unto him : and which he ſaid, was 
the only one of this very kind, that he had ever 
made or ſeen before or fince to his utmo# remens 
brance ; ſo that he did not now well remember iht 
making of it. 

I would have annexed a Draught and wery brie 
deſcription of theſe Scales for Land-meaſare only, 
to my TaKometrie, as another Appendice , ſurvey: 
2ng of Land comming then into greater uſe and e- 
Feem than ordinary, bath in Englandaud Ireland, 
but Mr. William Leybourn having then newly [ct 
forth a ſmall tra# of hu own, of ſurogying, told me, 
it might problably not be long before he ſhould en- 
large that work ; and that then, if 1 pleaſed, he 
would inſert my Scale therein, which I was wery 
Tiling unto, aa thinking it would do bitter there , 
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t0 be more generally and eaſily made known to Sur k 


eyours, (moſt of which that were then tmployed 


| bring but novices or youtg beginners in the Art) 
'} and /o ſooner brought tnto uſe : but I was thee 


out of the way, And ſd againt bis 3d. impreſſion, 
or 2d edition thereof in Folio, he askirg me far ut, 
1 delivered a draught thereof traightway unto him: But 
hen tha impreſſion came forth, I found therem og 
ly the draught of an ordinary diagonal Scale , to att 
inch (which was the firft diagonal Scale, I thinks 
that bad been ſh:wed or mentioned in any Book of 
Survey before) and a brief" application thereof tg” 
Gunters chain, And/o mine having been thus twice” 
omilted,] thought not topubliſh any thing thereof after-" 
ward, tHlthat about two years afier Iheing confined to* * 
my Chamber conſtantly a good while , by reaſon of ad 
hurt Thad gotin the City; 1 was put thereupon by a* 
friend who came then to ſee me , ta whom I had ſoma” 


years before hinted the ſame : & whichtherefort in that 


my ſolitary confinement , 1 didſet my ſelfe unto, : 


for the recreation and allevation of my mind now 


and then : and the rather conſidering with my ſelf 
that ſurveying of Land was likely to come ſhortly af- 
ter again into the like uſe as a few years before ; 
this hapning at the time of our Kings reftoration to 
his Right. "And ſo which occaſconed me thus to en- 
large my conceits thereupon, being indeed more than” 
T intended before, And which I ſhewing. unto the 
ao __— CY JO fare" 
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Horeſdid party , he ſaid he would endeavour the 
Printing of it, if he could but meet with ſome 0- 
ther conventent mathematical peere going to the 
Preſs , to jojn it with ( it lying in his way ſo to 
ao, more than in mine) thinking it would do 
moſs handfomely ſo, even as my /elf alſo did. and 
defored. But which till this opportunity could not 
well be effeted ; and that now by the candid con- 
ceſſion and approbation of the moſt ingenious and 
expert duthour of this preſent bock of the Art of 
SarveJing, to which it is annexed, 
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AN here it coming into my mind to conſider, 
whether or no the true content of a plat of 
Ground, as 'tis 1aid down from the Pole, Chain, or 
other Line for Land-meaſure,, upon Paper (as is 
firſt moſt uſual ) by a Scale and Compaſies , might 
be diſcovered without the ſame , ( that is, without 
trapezial or triangular partition . or reſolution of 
the Plot, or any manner of meaſuring thereof. } 
wholly together, as it were, in the Jump .(if I may 
ſo ſpeak ) I did ſoon bethink my ſelf. how that as 
the ſolid content of any ſolid ( or liquid') body, 
7 of what matter or ſubſtance ſoever, 'might be dif- 
covered or obtained by its weight, from the pro» 
portion between the magnitude and gravity, or di- 
meonſional and ponderal quantity, firſt found out ia 
ſome certain portion or quantity thereof, by a cer» 
raia mealure and weight afligned : (as I formerly 
ſhewed in my Tatometria; - and particularly in 
Iron and Water, upon ſpecial occaſions.} So like- 
wilc raight the area'or content of any flat ſuperfis 
cies or Plane, being drawn upon any moveable 
and weighable matcer or ſubſtance, (as Paper. moſt 
commonly, and ſo parchment , paiſt-board, 8c.) 
be diſcovered. or produced accordingly. For al- 
though ſuch a ſuperficial ſubſtance or materiate 
- thing comes not under the dimenſion of depth or 
thickneſs [no not the thickeſt ſort thereof ; for 
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we uſually.allow nor-chat dimenſionto the thickeſt 
board or plank , or tile, brick, or ſtone , for pave- 
ment, though cheſe have commonly a conſiderable 
thickneſs, caſily meaſurable, as from + Inch to 3 
Inches or more, in Plank,and to 6 Inches or more, 
; In broad paving ſtone,&c.but are meaſured only up- 
6n the flat or by the {quare,as they valgarly { Lode L 
thatis, as a plain ſuper/3cies is} yer the thinneſt and 
lighteſt fubſtatice that is, will ſhew weight. And ſo 
dare propound this thing , as one of the moſt cu- 
rions and nice operations or experiments to be per- 
formed by the Ballance.. 

But the tmain objeQtion againſt ir ( by ſuch eſpe- 
cially as have a good infight into the nature of 
Paper, and the other like ſubſtances aforenamed ) 
will be, the unevenc(s or unequalneſs of paper, &c. 
In general, in the ſubſtance or thickneſs; to wit, 
thar there is bardly a ſheet ( or halt-ſheet) to be 


Had, focloſcly and equally wrought, or compatt | 


Dhroughout, as fhall hold the like weight exadtly 
in every particle thereof, arrſwerably or propor- 
tfonably rothe whole. To which I anſwer, thar at 
beirt che more ordinary or mean or coarſer ſorts of 
may well be ſuch ; yer the finer,richer, -and' 
thicker ſort (ſuch as Dutch and Yenice-paper ; for 
I mean not the ſmootheſt always and large, thick 
lotting paper) which ſeem both to the fiSht, and 
ecling, to be of cqual ſubſtance or thickneſs 
throughout, as ncar as well may be; are-probably 
for the moſt part otherwiſe io this refpe ; and' 
will not confiderably aker or differ it gravity or 
nie throughout ,' eſpecially jin' one and the 
me lhcet- EW Wig OE Roy: 
Another objection may probably be , _ 
anc 
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ſame peecce of paper will not. Always weigh Þ 
bur alter and differ. therein, according as the ſcafon 
or weather is,to make ic drier or moiſter , 0r.the 


' place where tis laid. To which I alſo anſwer, that 


ro.avoid that ſcruple, it will be beſt to keep. ir al- 
Ways in,as dry a place as one can.; be it hur for 
common uſe-ſake, or.elſe to dry it moderately, 
when .tis tobe. weighed : however that matters 
tiot, Whether it be.then dricr. or moiſter. (; l 
lighter or heavier) {ceing tbax it. wy holds ike 
weight proportignably rhrou; baur. the, Whole 
peece or. Weogn 1 apt it be, a thing, hi 
pole d Po 's abſolute] y; and. Kr 
ole  ; jS if py f). is ascertaio and true, as, 40y 
thre! Ligth he Mat hemmaticks, cyea. from Marthemas 
cet i thr hun it oh beyond or ke which, there 
od tyate ane. gature , it it be rightly.and 
ly pon: 1b * - - T3%E A 
Os becauſe the | more ingenious WRIT 
det” is, feldome. Or never well; atished withjbare 
difcourfe, rule or ar Proves in thele* HhoO of mAreny, 
without - hes platy ſtracion ordemonſtration 
thereof.; Theretgre' (and. for. i eurioſity.. of ithe 
perfor ance, mote erg): tos Tiich a Cnali, Blot / 
bid h GPEro id. wa.) wig abi --- 
ticular 1Meats th ougat ro 
_ = EIN Tal Figure: at 
fi to-comparethe Tame with the,contenc Thoreof 
mcealure x EY that very tat 
all theaccuratnes4 = 
mie 4h .but being heing. my ſelf iaſ'y contented: if 
any.thiqg.af this 1 59 Jn Fc trial or expzxignce. 
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"Rnd the firſt which 1 oy” Was upon a quarter |}. 
a ſheer of ordinary or -mean-priced Paper, yet 
which ſeemed to be of as even and: equal ſubſtance 
or thickneſs throughovr,as could well be diſcerned: 
and ont of which f 3id cut 35 ſquare Inches « With 
all poſſible prociſena(ſhippoſin 2 peece of many In- 
ches together to be better for this purpoſe than one 
Aachfingly.) And had the fame weighed with, as 
«Preat' preciſencs » at Goldſmiths- hall, by my good 
-old friend Ar. Alexander Jack ſon, Aſſay-maſter 
here, and that by a (mal! ſubcile Ballance, which | 
ould turn upotithe 100*® part of a grain, (whoſe 
Helping hands | had above adozen ycars before this, {| . 
10 my. Vloemet ſtatical or ſtathmical experiments, 
delivered in my AtaQometrical Appendix: and a- 
gain of late in the three notable mineral ang. medi- | 
cinal warers,in.3 Countie; by London, namely, Tw- | | 
idge, Epſome, and 'Barver, which T thee omitced) | 
ancjound this pecce to, weigh; 26 graio $,; and; 12 
es, (according to thedivition of the o gralh efe ; 
a'mice being :; ,araln) which is by decimal divir- 
fon, 26, =p grains.” And which gives the weight 
of one of Theſe ” ches aloby,.c 0.76 grain. Bur 
them to fe 17 hrain Teichies cherool ogether ; we” fognd 
, which thereol roger to 1 Toh Hu? '5 
grain (or ; Z- 47h ſo that the difference is' but 
209. Brain, "And my. Trapezia) plot cut our of the 
ſame' peece of 35 Inches preciſely by that wh "ea 
Tdrew firſt by my ſcale, d, 2 grains and 
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x- mite, viz. 2 1, gr. ich is oor fs 2.05 
Now to roll che content cof frſn 
Inch-meaſurc) Targue by propottion from weight 

4 * thus +: It 26,.6 


co ſuperficial or ſquare meaſure 


grains, give 35 ſquare Inches”, or 0, 76 grain 
gives | 
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gives 1 Inch, what (ball 2,05, grains give? An- 
wer is, 2., 697368, &c. Inches: ( And which 
meaſured by my Diagonal Scale of an Inch into 
roo parts drawn upon the Litid-ſcale ; is neers 
eſt, 2, 6937 ) Then ſecing that: the pole-meaſure 
is deduced from Inch-meaſure, in the plot:ſcale ; 
and thar is in our preſent draught 1, Inch: fo that 
a ſquare Inch upon the fcalar or paper- plot, repres 
fents 256 {quare perches on. the ground : There- 
fore I ſay nexc, If x Inch gives 256 p. what will 
| >. 699, &c. Inches give? Anfſw. 690. 5263-&c ps 
which exceeds. the true, ſcale-nieafure (679. 
6368 p-) by 11 p. almoſt: (or rather working 
immediately by the ſquare poles in the Inchy 
256," gives the ſame, viz. It 26. 6 grains give 
8966 p- or brieflicr, it 0. 76 grain give,256 ps 
then 2, 0 5, grains will give 690. 526 Þ. 


{ --Or icmay be had immediately /in Gunters thes- 


fure,by the ouenber of ſquare chains in an Jack 
[quare, vis, 16 here: for fo the content will: be 
found, 43. 1579 ch, Cxoling the true ſcale:egn- 
tea (42- 4773 ch.) by 0, 6806 ch. which! give 


1: 8896 pe as before, Re 7 5p 
. © The ſecond. experiment, 1 made upon a pecec of 
ordinary paper __ Inches ( 7 one. WaYs 
god's the other ) i weighed | by the ſame 
allance 20 ; grains, and 7 mire, viz. 20-5; grains 
in the lealt cerms, which is decimally, 20.279 
gtaios cxally ; and which give to one of thoſe 
nches, o. 965, &c. grain. _ But one Inch. thereof 
y it ſelf , weighed nearelt x gr.—! mite, v2. 
1; gr. Which is decimally , o. 975 gr, pre-ife- 
rye {0 the difference is 5, gr. as in che firſt; 
fd the Trapezia cut on of the ſame Jeat of p « 

2 p:ry 
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per, weighed 2 for. ad 2 mites; viz. 2,6 'gr? 
which rogether with the weight of that one Inch 
Lagl%;s, 975 gr- gives the content immediately 
inpolemcaſure,-('by the .aforcſaid proportional 


argumchtation\).'632;7 6666 p. infinicely ,' which F- 


excceds/irhe ivJ<ebpreme onely about 3 p. 


_ if 'it-Were d/ ne "by the weight of x Inch 
©. 965, 8c. gi or by whole weight of the 
_ faidi4r-Ihches « Then would the content of the plot 
be'685-4'p, exceeding the true content almoſt 10 Þ 
which'comes very near the-former experiment. S> 
thaCin chis par -icular experiment, rhe difference of 
«' 8TH weight, rakes a difference of 7 p; fees in 
meaſure.” | 
- And''after his/1 being informed (bythe no leſs 
promuect? 'Mathemarician, than Phyfician and Phi- 
oſopher, DbQor Charker Scarbur h, my honoured, 
wotthy Bbfend )' 2' new faſhi ned Ballance in 
Crab. rabaes. Gbthdge err, {in the hands of the very 
tracaed Door ova Goddard, Profeſſor of Phy- 
Fckthere; that wonla'turn with 25 gr. 1 foon re- 
paired4@ him for cthemaking of Theſe very Expe- 
riments oyer Again to ſee wh h would come 
neareftho'truth; Birr hetold me; that his Ballance 
wen Dalek: Ha Ha not beet!” uſed a year be- 
tlive icon! Ihe Pe RnUY curn 1 pop 
Tee bureaftly enough © gr IOnever he 
ing- (:0ut of his candc wn Lol ka Of ro'tr 
overaiexperimentfor me: and that which 1 fir 
offered'ts H1m, was the latter of cheſe'two alrcady 
bandleds only in the ſame ſingle Inch of pa 
which weighcd at GoM-frrirbs ball o. 975 pr. : od 


which (after much adoe ro reQifie his ballance as 
acarithe matter as poſſibly be could,8 which hedid ; 


very 
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/-yecy nearly he found to weigh'(in ſeveral odd parts 
of 2 grain, he having not the decimal diviſion 
thereof ) 1--3%, gr. | Which fration is' decimally 
. 01125, and.fo rhe gyhole. weight, 0. 98875; gr. 

* exaQtly , that is, centeſimally'o. 99 fert and 

Mr. lack ſons is 0. 98 fere. And then” the weight 
of the ſame Trapezial - papet-plat , he: found.in 

. theſe ſeveral parts; gr. 2 2 46+ jo5io5 3 all 
which rogether, are by decimal converſion, 2:58 5 
gr. very nearly agreeing with the. former, 2.6 gr. 
which two by the. foreſaid proportional argumen- 
ration or ratiocination from weight to-meaſnure, do 
give the area of the plot, 669. 2895 p- wanting 
of the former experiment '( 682; 66. &c.. )' abour 
I 3 Þ. and of the true content ( 679. 6368 p.) about 
Io p. Which defeCt very nearly agrees with the 
two former exceſſes... And. finding this. ſotroublce 
ſome to him, I would nor trouble-bhim any furcher 

| herein. And truly. himſelf then aſwel as L, judged 
that kind of ballance to þe no'bexrer than the ot 

for exaCtneſs in weighing : and it ſeemed ro be 
much more troubleſome and tediqus'in the uſe. 

A third experimeat was. ,.upon:'a ſmall: _oger of 
fine Frexch parchment, cat ont ta 4 Inches {q. very 

- | preciſely, which weighed by the foreſaid ballance 

2 | and weights at Golds/miths-ball, 22 gr.and 45 mites, 

$ || that is decimally 22, 20625 gr. exattly , which 

vive . ro Ix Inch thereof xz. 38789 gr- and 1: Inch 
| cut out alone, weighed 1 gr. +6: mites, that is des 

7 Ycimally 1. 3 gr- And the ſame Trapezia cur our of 

the Came peece, weighed 3 : gr, and 3 mites, that 

is, 3. 65 gr. juſt. Thenarguing by proportiontrom 

5 Fe whole peece tothe plot, in gravity and magni- 

id Ftude, or weight and meaſure; the content of the 

v/ | P 3 plor 


plot will be produced immediately in poles 


\, n 


meaſure { or firſt in Inch-meaſure, and thence in 
pole-meaſure, which you pleaſe) 673: 2519 p- 
which wants of our (:ale- mcafare, only abour'6 p. 
'And theſe operations may ( for the moſt part) be 
beſt expedited by the Logarichms. 

And thefe experiments wereall made in a dry 


| ſeaſon, though at ſeveral times mnch apart: how- 


ever the plot- materials being carried cach time in 
my pocket, a good way to the places of weighing, 
molt needs res them in a like remper every time, 
ſoas they not ſenſibly alter or differ in their 
reſpe&ive gravities 

And here mark by the way, how that the differs 
ence of weight which may ordinarily happen in 
2 {q. Inches, or 'othier' like and equal 'peeces or 
Rgrns of the ſame paper, &c. though cue ovt 
cloſe together (everally, may not always ( or of- 
reneſt.) be from. a different or unequal! ſubſtance 


_ - thereof (as moſt will be apt ignorantly te objeQ, 


though ir be not likely ) bur rather from ſome 
"difference in curting them our, although there'may 
be no difference in' drawing or delineating them : 
and therefore eyery ſuch peece to be thus uſed, 
muſt be cut out in-evety line or ſtroke of its peri- 
meter preciſely toan hair (as we commanly ſpeak) 
and thar by a direfh, or down-right ſcion (which 
ische ſureſk) as nearas may be, with a ſniall,ſharp- 
pointed pen-knife, or the like, to efchey that'exror : 
for that the leaſt moment,in a manner,ot papet or 
parchment, more ox leſs , eſpecially ifi ſo ſmall a 
pecceas an Inch, or our cr plot-figure, being 
to be weighed by a very (mall, ftibcile, nice, nim- 
 bleballance( as will not bear ones ordinary breath, 
"EY ncar 
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near it, or the leaſt motion of the air almoſt, or 
noiſe.;. as I have formerly declared elſewhere) will 
be ſenſibly diſcerned thereby ; ſo as to alter the 
weight of thi bgure ſomewhat, and conſequently 
its meaſure to be produced thereby ; as is ſeen. in 
our foregoing experimental examples, where 5, gr- 
weight inthe Inch,makes a diffterenceof nigh 7.p. 
ja the meaſure of the plot, by che. ſame ballance, in 
Gne; and abour 13 p. in another trial of the ſame, 


by ewo difftercat ballances ( though not (in this 


preſent caſe of currting them our:) the difference of 
weight inthe ſame lingle Inch of paper by them, 
being o., 0:4 gr- fere, and in the ſame trapezial 
plot, o. o15 gr. cxaQly ; cither of which is 4 gr- 
nearly. | 
And here I may queſtton whether any ordinary Sur- 
veiour will be able to meaſure ſo {mall a plat of 
ground as this, more near the truth , eſperially by a 
common, plain Chain, and Scale; or the Pole divided 
Into but 4 or 8 parts, as ts moſt uſual. But ſurely 
the larger and weightier the peece of paper ('r perch- 
ment) to be weighed ts, the ffer will be the error com- 
mitted, or the truer will be the meaſure produced by 
this way ; as being to be performed by a bigger bal- 
lance or weightsſcales , which will be*mort eaſily ſet, 
by ſome greater parts of weight (or of a grain) than 
the ſmall, tickls/Þ ones, ſuch as we here uſed , can be: 
Only to find out the weight of one Inch, or retlg/ 
more, of the ſame" ſort of paper on which the plot is 
drawn ( 4s is requiſite for working out the tontens. of 
the plet in a proportional mayner, as befort is ov 
| P 4 eas 
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64, and which in a large plot wilh da 
therzont; which in mine 1 could nat do.) will require-a 
Smaller ballance; EINE 169} 2 

© | And indeed this way of finding ut the content of 4 
plat, or plain figure, will be of bef' uſe. in the largeft 
grounds, as Marifher, Fens, Mountains , Woods, au4 
the lik#: and may probably come as near the ruth 
befein, as the ordiuary way by Scale and Compaſſesz 
efpecially that being undertaken by our more ordinary 
or vulgar Survgjours, who if they can come but within 
an! Y00” acres over or under it 500, or 1000 at 
moſt," (ard that chiefly in (ch grounds ) they think 
it well enough done: and ſpecially ſuch as were ( for 
the moſt part) emplazed in our late-thme of troubles, 


in the State ſurveys,in England and Ireland. .Noy, 


I may fa {0 by our better Survezours perbaps , uſing 

only the cammon. (cales in their plotting, For mine 
00h, art.,. if 1 were employed in. Land:ſurvey, t 
would.in larger and ruder grounds, or (patious Bk, 
uſe this very wa ty, for. as much. certainty as any other, 
. aud probably more (peedineſ3 ſometimes, in computing 
-”. the-ccoments thereof” (aud of this judgement. did the 
. Sforengied Dodfour Goddard al/6 ſcemto be ». when 
1 FT mutioned thi thing ugto him, ) And to this-end, 
may. Ballance or Scales be bad ſutficient. to weigh 
half” a pound-meight (or 4 pound), that will be 
eaſt or turned by > or *; gr. 144. at Gold- 
{migns-ba'l, which, 1 have made uſe of in ſome 
Het; confiaerable expertments, thy 1 have not fin 4 
: f9 


beſt to be: (ut. 3 '{ 
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F” :0-be done by any other body.” : For the ' biggefF Stan 5 
_ dard-ballance commonly. uſed there, that -wall mell. 
bear 40 1. weight , will fenſibly. tnen../mith: 1" gr» 
as 1 have often had occaſion th try, and have'fate: 
nerly mentioned it in my weighing of {eueral waters 16+. 
gather thereb p,\ [ſeveral times.” © WY 
And by this way may be diſcovered the' Area of any: 
trregular plain ſuperficies, that is not refHilinegl, and 
ſa-not plainly angular, but curvilineal, and. which cate 
nat be obtained any other way; like 4s 1 ſhewed 78 Wh) 
A-ractometria; for diſcovering the /alid capacity of 
any irregular body by weight, &Cc. SET: 23. 
. But now 5f the Survtiour ſhall make -a' ſerapke" of 
b-ing fitted or furniſhed with 'conventent: parts of @, | 
Grain-weight for this purpsſec Ttell hims, that if be 
can meet with a paper, or parchment , . (or otb& like. 
material ) one Inch ſq. whereof will weigh ajuit grams: 
by a ſmall ballance, or very near it : | as myſelf di8.. 
in making theſe experiments, in\two' forts. of Paper, ths 
xe Whercof 'was that of the ſavond experiment, wRETE: 
1 Inch ſingly, weighed 0. g8- gr, terc's by ane bat: FP 
lance, an1. 0." 99: tere, by another $ which: falling jo | 
nearly upon 1 gr. it might. well enough P45 for 4 
gr. 4s to its aiviſion into many. parts , without oo 
ſenſible errour, both as Doour, Goddard and 'M{afier- 
Jackſon, ( wo familiarly acquainted): actnowledged 
mith me. And "the other was 2 ſroerdl Jnches of © 
fer and t hickey p4per, each off which weighed Jil | 
1 gr. by '& differerit balancer, the leaſt whereof wy 
"” - 
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of the ſame ſheet , welghed 4 pw. 2 gr. > mite; 
or - gr- that ts decimally , 98. 025. gr. juſt: 
which give the weight of one of thoſe Inches propor- 
Zronably, I. 02109, &Cc. gr. And the ſame 96 In- 
chesby a little bigger ballance, at the ſame time. and 


which gtoe to x Inch, x. 0208, &ce gr. which two 
Inch-weights do ſcarcely differ between themſelves, 
: and /o not confiderably from the weight of each of 
- - thetwofingle Inches, being but 02, or + gr. mnway 
of exceſs: thoſe two Inches being cut out of one leaf 
or half-/heet , and the 96' oat of the other ( viz. 12 
one way ,, and 8 the other) which ſhews the near 
equality or eveneſ5 of that whole ſheet throughout. |] 
Thes he may eaſily divide it imo 100 diſtin& parts, 
. which k ſufficient for re/olving almoit any nictty de- 
pending upon weight : but he need not divide it into 
too parts diftinfly, but only ach 4s. will ſerve the 
murg, {0 as to affoord any number of Cents © which 1 
Jound by trial to be the beſt in theſe vulgar parts or 
fragments , ( together with 2 decimals © ) vize 
S 3 =3'7 9 ro (2) 5» > => (SJ all which 
are exatfly expreſſible in centeſms ( except ©, 
which 7#1s tnto milleſms ) towit, .5 (or. 50).25, 
.20 (-125.).10,05 ,.04 .02 .01: and by 
which thereforemay be counted any number of Cents tn 
# grain, t0 100, #n 4 continued order , b4uing only 
ons ſingle cent. But far want of ſuch an Inch, be mey 


cl 


that before uſed ; end by which,” 96 ſa. Iiiches cut out | 4 


place, weighed 4 p. w. 2 gr. viz, 98 gr. enterely , 
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ent out a convenient peece of any paper or parchment, 
' 11 a reftangle form, and diminiſh it by degrees on one 
' fide parallely, till it come to a grain-meight , and then 
dtvide it as before 1s direfted. Or elſe (for #tled) 
he may make a ſquare Inch ( or more ) of "Why pa- 
per, &c. ſerve his turn ſufficiently, calling it a Grain, 
and FHtoiding ft accordingly : ſeeing it matters nog to 
have the comman ſet parts of any.certain , . chſtomary 
Weight ( or auy ſuch weight it /e/f entirely) only for 
obtaining the proportion of gravity or ponderity de- 
fired, between /everd things; no more than it dothto 
have the two weizht:ſcales of equal weight (or to 
force them thereto, by helping the lighter with [ome - 
thing 10 poiſe it equally with the other ; for thes it 
comes all tg one paſs ) ſo as the [everal things" to be 
weighed, be put in the [ame Scale, and the ſame kind 
of weights in the other. Or no more than it doth zo 
have the uſual parts of any ſet , ſtatute-meaſure ( of' 
any [ſuch Meaſure it ſelf) ouly for findtng the” proz 
portion of magnitude or dimenſion between divers 
things, required; ſo as thoſe things be meaſured by 
the very ſame Meaſure, and parts thereof, whatever 
they be , at the will of the Meaſurer. And more 1 
conld fay to this very purpoſe, but for being too tedl- 
our, which ſome perbaps may think Ighave been al- 
ready; all bough here be nothing but what I think tobe 
requiſite ; being unwilling to omit any circumſiance, 
convenient or_conducing to our preſent meters, 


s 
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2209 _ An Appendixto 
I will conclude this whole Appendix with the 
beginning of the renowned Mathematician (but a 
Divine by profeſsion') B- Piriſens his Preface 'to his 
Geodetics; in commendation and eſtimation of the 
Art hers handled, .viz. Socrates hunc principalens 
rh Comttfs finem efſe ftatuebat, ut agrum planum me- 

ziri dividereque poſſic. Tanti Philoſophi judicium ſe- 
outi, iſftins generis problematibus merito primum cum 
attribuimas. Socrates held the principal end and 
aim of Geometry to be the meaſuring and dividing 
of a plain peece of Ground. And we (ſaith he 
next thereupon ) having followed the judgement 
of ſo great a Philoſopher, do deſervedly give the 
firſt place to problems of that kind. That, is, he puts 
them before hi other kinds of Mathematical pro- 
blems; nexr after his Tr5gonometric; which arc all for 


illuſtration thereof, &&c- | 
FW. 


The end of the «Appendix to the fixth Book, 


-”- W—_ £ - 4 44 P 
Pl — -— D E-< a, 
yl x -_ p_ q %- pos fu. A wh or 
; US ——” 7 *, II wE-\ "A 
R #8 _ 4 <= —— ke ——— 


(A IL 
Ir of _— wn 
ſ L yt ol G7 F/ 
\ SEV 
, Wy - F- F 


The ART 
SURVEYING 


_ The Seventh Book. ** 
Wherein is ſhewed both Arithmetigally and by Tables; 
, - howto meaſure. exattly all kind of plain. Superſictes, 
| as Walls, Timber-work, Roofs of Houſes, Tyling, 

- Boord, Glaſs, W ainſtot, Pavement, and the like 5 

& alſo Timber and Stoue, With a detefion of {ome 
: Common errours uſed by many in the performance 
thereof 2-48 | 


4M 


\ OI33EE bo HAP«, l. | : ' 
To'meaſure all manner of Buildings, as Walls, Tyling; 
aber-Rogfs, Floors, &c. ' 


» Ocaſmuch as the difference between the 
meaſuring .of Land, and theſe is only this 
2 that land .is meaſured by. the. Pole or 
Perch, but theſe, Some of them by one 
Kind of meafure, and ſome by another, as. Wells 


__ Ee ES 3 OM eg NODY m—_— > roy s W DIE hoe p ES, br rv by, "o{% * D. x F PS. 
; XY  < ng) Q . oF #F Fm y 4 Y » 4 Q 
' 922 - #/ 4 'Ss Of - ; s 
333 
F 2 


and Tyling bythe Rod of 18 feet ſquare, Timber- 
work by. the ſquare of- 16 feet, Pavemerit and 
Woainſcot by the yard, ot foot, and laſtly, Boord 
and Glaſs by the foot only. Ig 
Therefore in meaſuriug any of theſe things con- 
fideration muſt firſt be had to the juſt form and 
figure thereof, and then according-ta the Rules 
delivered in the third Book, you may ſon find the 
area, or ſuperficial content. And'foraſmuch as it 
is yery requiſite an4 neceſſary for a' Surveyor ro 
know how to meaſute all manger of Buildirigs, as 


Walls, Timber work , Tyling , Floots, and ſuch | 


like » I ſhall jo the: following Examples make 
laſcotion Denman TIL SL AE 
u etnere beEa Wallint rm or the re 
Ppot " AB-GD,thatis 
54 B  54-feet in length 
EAA > AH ; Mk. a 


nd 21, feet in 


| required to know 
_ Hey — bow many ' reds 
.D | -. C :yards, and feer 
bil 00) 43 3.515 Bi: Dahied 
therein, Firſt I multiply 54: by 31. and the produdt 
is'1134 fcet, which 1 divide by 324. (becauſe 


thereare ſo many feet in one Rod ) and the Quo- +: 


ticnt is 3. Rods, and 163. feetremaining, which 1 
divide by 9, ( for ſo: many feerare.contained-ia 
2 yard) and the Quotus is 18. and nothing remain- 
ing,ſo that when the wall is 5 4. feet ho r, 


feet high, there are contained therein 3. rods, 18: 


height, atid itis 


yards, and 0. foot, which is exa&ly 3: Rods and 2 {| 'w! 


alf; for 36. yards, or 3 24 feet, make; a Rod, 18. 
yards, or 162, feet, half a Rod, and 9. yards, or 81. 
teer, a quarter ot a Rod, Bye 


NE Ee. 
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-Butin meaſuring Govells, Dormant-Pikes, and 

. the like, which are Triangular, you are to mea- 

ſure them as tri-angles , as is taught in the third 

Book ;- as for example. Suppoſe 

A B C be a Govel, or Dormant- 

pike, whoſe Baſe BC is 18. feer, 

the -hcighe, or Perpendicular 15. 
| feet. | Here (according to the 

7 :Problem of the 3 Book) I 

multiply the Perpendicular 15. by 

the Semibaſe 9. and the Product = | 
if ; 235- is-the content in feet» which reduced ingo + 
yards , | by dividing ic by 9. makes cxaQly 
T £; Yaris; for the true. content of the Dormante 

I - , | ;F2 : . 

- But in meaſuring of Chimneys, which: require 
more: accuratneſs of Workmanſhip then, other 
ordinary Walls, they. are uſually accounted 
.double meaſure, But firſt to-mcafure them as fingle 
mcaſurrztakethe leugrh of the Breſt-wall, and the 
rwo ſides or angles, which multiply: in the height, 
as before, and the produ of that multiplication 
being doubled, yieldeth.the content , according to 
double meaſure, which is cuſtomarily allowed, yet 
fome workmen are ſo-covetous and uncofiſcion» - |? 
able, that. they are not content to have double * 
meaſure for the Breſt-wall, and che two angles, but 


4 

x | would havethe Back of the Chimney double mea» 
- | ſurc alſo, whereas (forthe moſt part) the Chimney 
| is made againſt a govel, which 1s meaſured per /e, 
3: | and (o they would haye that three times meaſuged, 
#' | Which is and ought to be accounted but as ſingle 


3. | mcaſure, 


ws.» _ 


Sup- 


D'EEF'G HK 'be:. & Chi 
to be meaſured; and th eh 


d2uble'meaſure! 5 - 

Firſt, begin cat the. Baſe, 
and- take: theitlea cone of- the 
Bireft-wall” o z', the*-2. 
Sages K xX- and: H' which 

ther are 23 feet,” rhei I 
ke the height of the Square 


369% "a for the content of the Figure'F: G HK: ” 


-*the height Da 5. f. 25. which multiplied: 'Foge- 
-DaBe.. 53 t-'50, forthe- content: of he Figdtc 


©2" 3. 1rake the tength of the next Sqatire BO 
re x p54 a 3he ade $f. 25; 'which nel 
I edt e op g44 30s 108%: 
I 4. pars Sores ſs of the'Chimney-ſhaſt* Abis: 8. 

-* [er,theheights. wes aig Nodoryenes, make 
| La 2dding ma: Fuftts" &rs- rj; Jouk. 
4 ty : th FN fieſe of *rhc 


Feet.  B;/? 
Ff HOX 369. 75" 46: 
The ſy E : 53: 4 a t: 


The Shaft A 48. ©0. 
Ag gregate 567. 


Sappoſe this. figure A'B BC 


rect is' requited 'ctorditg: to | 


He. 1+.f. 25. whichimultiplied together prodifce | 


For the Square 'D Ee, the Tength of -the I] 
Breſt-wall and the 2 angles DPE 1s 14; feer, ] 
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The Contentof the Chimney ac- Fs K 
cording to cuſtomarie meaſure, : 2 kg 2 
which reduced into Rods, as is ſhewed before; ma 
keth 2 roods; 18 yards t foot and 33« >, 

This isallthe meaſure tbatcan be allowed when 2 
the Chimney Rands in a Govell or-Side-wall, in 2 
which caſe, the Back of the Chimney (lierenot | 7 
meaſured) is accounted as part of the Govell ; bur 
if it ſtand by itſelf (which ſeldome haprfth) then 
the back. is to be meaſured with the reſt-of the ' 
Chiminey, Bur becauſe I amthe firt (romy knows-. 
ledge) that ever wrote of matters of this nature; 
I will fotbear to ſpeak turcher hereof ac this 
time, | ; 

But becauſe all men have not skill to perform 
this Arithmetically, they make uſe of: Tab'es fer 
upon Rules, ſhewing how many feer and inches in 
length will make a Rood, according toany height, 
which way, though it be not ſo uſefull andcom- 
pleat as the former, yet in Tegard it is much praQi- 


| . ſedand common, I ſhall for- variety, and chiefly 


for their ſakes that cannot readily mulriply ard di- 
vide, preſent you with: this new Table of Rood- 

meaſure, as [ have faithfully calculaced che fame 
' which may be ſcerupon a Ruler: in 


Q- 


 ATable of Rood m 


Arof SURVEYING. © 
eaſure, ſhewing how 


many Feet and Parts of a Foot ii 


| length , will ma 
height from 1 ' Foot to 60 Feet. 


ke a Rood for any 


*. 1324-000 | 


= 


; 14| 23,143 
| 15| 2315600 


I9| 17,052 
20 16,200 


2 | 160,000 
3 | 208,000 
4 | 81,000 
51 61,800 
G | 54,000 
7 46,286| 
8| 40,500 
9, 36,000 
I0| 32,400 
It} 29,500 
I2| 27,000 
137, 242923 
20,250 
17] 19,059 
18| 18,000 


_ 


15,428|F41 
14,727 
14-087 

. 13,500 
12,960 
I2,461 
I 2,000 
TI,571I 
IT,172 
10,800 
I0,451 
IO,125 


9,818 


9,529| 


99357 
9,000 
8 757 
8,526 
8,308 


8,100 


'ehJF. Parts [HeighjF. Parts [Beigh\F. Parts 


7,902 
75714 
13535 
75364) 
7,200 
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| | Explanation: . Ft 
- Enterthe Table, finding the height of the Wall; #® 
either in the I 3. or 5, Columns, and in the next. 2 
towards the right hand, you have the feet and parts 
cf a foot, that you are.to go in length/fog a Rood. 
Example, Vi hen a Wall is 16 feet in height, you 
are to meaſure. in length for a Rood; 2o feer;, and 
250 parts, which is.a _ of a foot, of 3 inches; 

as. you may ſce by this Table, | | 


a 8 © 0 nthont Scek the - pars 
HEL NBSgO o ven inthis Table, 
pms \S 
PRaAmeCnrLs ns os & you ha the in- 
=anCno tag olgs ches anſwering 


| gh up thereto; and if you 
make proportion, you may take che parts of an 
inch: _ $4 407 Sens i, 
After the ſame order, Tyling and Sleat-work are 
meaſured by the Rood of 18 feet ſquare : and. gl- 
chough Timber:-work, as Roofs of Houles, Parti-, 
tions, Floores, and the like, are reckoned by the 
Square of 10 feer, yctin regatd they are al mea- 
ſured by one and the ſame rule, which I have fully, 


explained already in this Chapter, I will not 


$*He ſarhe coutſe that we uled in the nienſura? 
tion of Buildings, is alſo to be held in the 
** dimenſion of Boords, Glaſs, Pavement, gay 


Q-3 Wa 


any more Examples of that kind. 

; Li * 

6 To meaſure Boords, Glaſis Pavement, Wait 
'T ſeot atid the like. 

0 


"1 


I 
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Wainſcor ; only as we ſaid above, they are com- 
monly accounted by the foot or yard. But to ex- 
plainthis. 1 ſhall' inſtance only in Boords, which 


|  areuſuallycutout into-long Squares; and to mea- 


ſare:themn, take the length & breadth of the board 
io inches; ard mvltiply the one: by the other; the 
roduttiwill ſhew the content in inches, then to 
| roubyy*) ve many feet -are contained therein, di- 


_ videthe ſame by 1144 (the number of inches in 


one foat) and the Quotient will tell you the num- 


. berof feet, and the remainer is ſo many inches over 


-aboye. | 

'Exampls, Suppoſe you have a Board that is 6 
fret.or 5» inches long, and 10 inches broad. Mvu]- 
tiply 7: by to, and it mak«<th 920, which divide 
by 144 (the number of inches in a foot of flat mea- 
{ure) che Quotient 1s 5, and nothing remaining ; 
ſotharthe Board contains exattly 5 feer. 

Bur ifit fall our that your Board is broader at the 
one'end-hen at*the other, adde togethcr the 


breadth at each iend; and then rake the one half 


thereof for the true breadth, with which worke 
as before. | 

Bur becauſeour common- A rtificers do for the 
moſt part, make ufeof. Tables and Lines ſer upon 
Rules, to ſhew how many inches in length, ans 
ſwerable co any breadth given, will make a foot, 
and (otry by how many times the ſaid quantity is 
contained in the Board, and account it to be {o 
many fcet, therefore I ſhall here inſert a 'Table 
-- EET s whoſe uſe tollowes after the 
Table. 
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0,750 17.1 
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O] 1,230} 


x5 111,270 23 - 
15 21 15? 91 
15 3 De * 
[T9 , r,333 | 
f 1,354 24 2 

6 : 12375 


|1 1,395 


hou Nike 
1D 


1,229 25. 


5 
3417 25 
111,437125 


12, 221 
\ 2:04: 32 3 zl 


1 35,098 33 iD 2,750] h 


2,104 | 33 2|2,791 


1| 2,083 (33 x | 2377 
2,125 33 3\|2,812 


Q 
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A Table of Board Mea ſore. | 
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The uſe ofthis Table. 


, 
Find the breadth of the Board in the Table, an® 
the number there foynd, multiply by the feer con. 
-_ ja the length of the Board, and from the pro 
0 hpoy _ the 3 laſt figures towardsthe righ* 
hand, you all have the number of feet the Board 
contains : and the figures cut oft will ſhew the parts 
of Fioac ©, of which pm 250 is2 quarter of a foot, 
500 half a foox, ai pk three parts, &c, 
hus in the former Example, the Board being 1” 
inchesbroad, and 6 feer lon ones. 
gives 


"Tnthe Table 16 inches bro 0, 833 

Which maltiplied by ' RR. 
The Produtt is 4, 998 
Thar is 5 feet as before: 


nced notenlarge my diſcourſe upon this ſub- 
ons bod he that knows how to meaſice atiy Figure 
ding tothe Dorine ot the third Book, and 

= we have written E Board-meaſure in this 
after, will be throu oug hly caabled to mcaſure,not 
'only Boards and' Glaffe,: but alſo all' manner of 


Pavement, Floores, Wainſcot, and ſuchlike, whic 
all depend upon one and the fame Geometrical 
ound, though they > be reckoned by different mea- 
ares, as by the Rod, Square, Yard or Foot, ac- 
cording to tht Cuſtome the place, and thercfors 
ye ſh; lconclude this Chapter. 
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Cruae. LIII. 
of Solidmetria , Or the Menſaration of Solfd Bo- © 
dits, at Timber and Stone : ani firſt of that ®hich _ 
a /quared. <x6A 


'A Solid Body is that which hath both length, 
breadth and thickneſſe},” as Timber , Stone, 
and ſuch like, which are commonly meaſured by 
_ the foor. And herein you are to obſerve, that a 
foor of Timber or Stone is accounted a foot ſquare 
every way, inthe form of a Die, whereby itap- 
rs, that a foot of Timber is 12 times morethen 3 
act of Board ; ſothat a foorof Board being +144 
inches, a foot of Timber muſt be 1728 inches. 

For Timber-ſticks that are {quared, you may 
find the content thereof on this wiſe. Multiply the 
breadth by the thickneſs , and then multiply the 
V Produ@ by the inches of the length, fo will yoa 
haverthe Solid conrentof the whole piece of Timber 
in inches, which being divided by the ſolid inches 
in one foot, namely 1728, the Quotient will ſhew 
how many feet are in the piece of Timber: 

. Example. Suppolc a piece of Timber: beg inches 
thick, 15 inches broad, and r 2 feer, or 144 inches 
long. Firſt I mukiply 15 by 9, andthe faftus 135 
' is the area of the Plain, which I again multiply by 
the length 144, and the Produc 19440 is the con- 
tent in ſolid inches, -which being divided by 1728 
(the ſquare inches in one foot) the Quotient will be 
Ii. 25 ſothat when the piece of Timber is 9 inches 


þ io thickneſs, 15 inches in breadth, and 12 feet in 


length 
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 1-ngth, there is contajnediin it rr feet, and a quar- 
ter of a toot;. according to the true and ſubſtantiall 
grounds of Art, .;_ | 
' But yer 1 know it is a very common thing a- 
mongſtCarpenters, to adde the broader and nar- 
rower {1dcs together, and to take the half thereof tor 
the true Square; which way (though ic be much us 
ſed) is very erronequs , eſpecially when the diffe- 
rence berween the ſides is much ; as inthe former 
Example, where the qne fide is 15, the other g, and 
the (um 24 therefore they reckon 12 for the true 
ſquare, and ſoconclude thereare 1 2 ſquare feer of 
Timher in thar piece, whereas there are cxatly but 
11 f-et and a quarter, as is proved above. | ; 
| To find tbe crue (quare of a piece of Timber when 
the one-fide is broader thenthe other, Multiply the 
ſides together, and the ſquare Root of that Produft 
yieldeth your defire. "IIS 
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AFinthe former Example, I mulciply the. one 
fice ? 5 inches, by the other 9., and the Product 
(as before) is 135, whoſe ſquare Root is near upon 


27. 62, which is the true tquare thereof, 


A 


Go 
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of SURVEYING. 233 7 
AT able of Solidmetria or Timberemeaſure, ſhewing the 
true quantity of 1 foot in length;from 1 inch ſquare to 36+ 


Sq | PPa| 8g | FP«| Sq [F Pa] Sq | F Paſ 


0,007 | 10 


f O | 0,694 j 19 0] 2,307 [28 ®F 5,4 
t TjO,011110+ 1 [Og729}f 19g 1[2%573 | 28 1] 5542 

(14.2; 0,016] 10 2[.0,765119 2 2,4pt |28 24 

" 312922110 3|C,502[ 19. 312,701 þ28: 3 1.3274 
| |2 0:0,929|11 11 20,012,773 129.0. S Ko 

3 %þ 0,035 IT. 1 10,8791 20 Ii2 49 29 «I $29: 

2 2[0,243|a7 2 [0,919 20 2|2,018 [29 21639 

2 , 3|©,052}11- 3]0,959|20- 12,990} #9 ''3 

3 01]0,262|12 ©j1,000|21 04 3,062 | 36 1? 

3 x|©,073j12 1]1,042|21 ,|2,126129 "1 

3 210,985 |12 2|1,0%5 [21 2 | 3,210 30 £2 

3 - 34 2,997 ,12 3 1,128,21 2:3,285 1303 

- 00,u [13 O | 1,174 j 22 0 | 3,361 328 

4 140,125}13.4 | 1,219 |22.,x, 35:38 31 I 

4 ,2 ©,140g 13 2|1,268;22 2|>516|31 £Z 
|S; 0,156þ 47. 31,313 [22-4 | 3,594. 135; 34.2001 
|. 3,0 05176 I 4. 0 [1,351 23: 003-073 | 32 hronuy 

r[Oi1g92[14" 1 - I |3»754 , 32 1,7 7,242 

5- 20,210} r4 2 2 | 2,835 | 32 2 [75335 

3 : 3 [03229 14 3 393917, 32-+3| 7; 

0 .040,250]15 .0 \&|.4,900 | 33- © | 73562 

6. 110,271 115-1 x1 42981 33; 1þ746 

6 210,293115. 2| 214168 | 33... 2Þ7a78 

> Jn 316 25 3 [12792 [24. 3 [432541 33 -3: 4908 

7 ©0f0,340|76*0 044,340] 34 © 04 8,027 

17 :.290,365116 | 'E| 44427 |'34 (x [8,8 

7 - 210,301 |16 2 | 43516] 34 | 2 | 8,265 

7. .3 [0,417 [16 3/ +3 | 43604 134-3 {8385 

5 010,444,597 ©! 014,694 135-. ©] 8,507 

$ x [0,472 [17 1: 1 + 4,7982-1£5 1 8.528 

$ 21]0,502|17 2; 2 | 4,977 '35 2] $,750 

8 310,532 '17 3 3142969 35 3| 8,875) 

9 0[0,3562 18 © 015,063 36 ©0|6 000 

9' 110,594418 1 115,156 

[9 210,527 118 2} 2 | $9251 | 
$2.319554113 3 3155347 :H 
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The uſe of this Table. 


_ Seek the true ſquare of your Tumber:ſtick in in- 
ches, and- multiply the number found againſt the 
ſame þy che length of the Stick in feer, ſo will th 
.Produg ſhew the content, - 5 

'Example. Suppoſe a piece of Timber be 11 inches 
(quare, and x2 feet long, 


number eforing fo 11 inches ſq. is, 0-840 


Which multiplicd by the length 12 
1680 
_ 840 


Produceth the content of the Timbersſtick roJo8o 


Again, in ourformer Example, the true Fquie 
was found 11.62, the length x2 feet, But becauſe 
the Table procceds by inches; half inches, and quar- 
ters ; thercfore I take the ſquare anſwering ro 11' 
* Inches 50centeſms, which is 0.919 , and the ſquare 


of 1x2 inches is 1000, their difference 8c; then, If 
the difference of half an inch, or 50 Centeſmis give 


Sr, whar ſhall r2give? the anſwer is 19, which 
added tog1g the true number anſwering to the 


ſquare givea rt. 62 will be 0,028 
Whit multiplied by the length "A 
1$76 

0938. 


The contear of the Timber-ſtick,as before 111256 | 
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Cuan' I'Vc 
To meaſure round Timbtr. 


”F*O meaſure round Timber , you muſt fixſt 
find the area ofthe Circle (whole circumtes - 

* . rence is equal to thejcompaſls of the. Tree) as 
you are taught in the third Book , and 14 Pros: 
bleme- Andthis I ſhall make clear in an Example 
Or Wo. 

1 Syppoſe there be a round piece of Timber, 
whoſe compaLs 1s 5 feet and a half, or 66 inches, 
theDiameter or greateſt thickneſs thereof 31 inches, 
and the lengrh.12 feet, or 144 inches. Firſt I mul» 
tiply the Scmidianicter A H 10, 50 in halt the' cir- 
cumferenced OB <; 
33, and the Pro-  ANTENT+ {© OERBOS. © 3 
du is 346.509, { | ORR 
which again mul 
tiply _ . by - . the 
length , 144 in- 
ches, and the re- 
ſult 4989500, be | 
ing divided. by | þ 9.03 
pe tape notient is 28. $75 ; ſo that there is 28 
feet of Timber , and above 3 quarters of a foot in 
, | beſtick, whoſe circumference is 5 feet and a half, 

; | and the length 12 feet, | 

 Burthc work may be abbreviated by the follow- 

-. [1g Table, as I ſha'l ſhew inthe uſe thereol; 

Yi But by the wa » I ſhall here divulge one common 
axour 1n mcaturing round Timber, crept in for 


Mr 00-4” - 


1 max; ” <8 rs 
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5 4 a5 F ; © £  - 
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want of Art, which having got poſſeſſion of the 
greater ſort-of Arrtificers, is (by long continuance) 
grown almoſt irrecoyerable, and that is in girdling 
ofthe round piece of timber; or tree.and of that cir- 
cumferenceto takea fourth part for the ſquare, 

. As inthe former picce of round timber, the cir- 
cumtercnce is 65, the; whereof 16: 5othey account 
. theſquare, which- multiplied inc felf, produceth 
2372. 25, for the area of rhe Bafis, which it you mul. 
tiply by the length 144, the ob is 39204.00 - 
the content in inches,” which divided by- 1728, the 
Quotijear-is 22 5 feet, which is apparently erroneous, 
differing from the truth no lefs' thety 6 whole feer, 
and that too little,as appears above ; which for fur- 
ther triall, we ſhall alſo examine by Mr. Gwnters 
Rule, in his ſecond Book of the Croſſe-ftaff, pag. 44 
Prop. to. | 

As 1000, to 2821, ſoare 66 inches to 18. 6186 
the fide of the Square, which multiplied in it (elf, 

roduceth 346. 65,now this being multiplied by the 

ngth 144 the ProduR. is 4 9917. 60, which being 
divided by 1728, giveth 28F. 88, agrecing nearly 
with our former way.of menſuration. 

But in ſuch caſes astheſe m:n!'commonly plead 
caſtome, and will be ready to ſay, they make al- 
Jowance for the bark and waſte in hewing; which 
indeed ought to be, done in the price, and notin 
falſe meaſuring; bur Teaving thisto cheir own fan- 
cies; I-ſhall ialert this Table. 


ge Seo IS 
C ute S; Tt % 


be ht'of RAVE 37 
T Fe my (Ly the Compaſs of round Timber) 
ATa 


hat # contained ina foot length ther thereof, 
Ww 


[Cs] F.pa | 
Co |Fpa ow. 
Wis 01066 41 0,929 
I 
i 0,077 £ mics 
x. pgs 44! ro7ol 
pen” Purge 
> 029 | a7 inal 
; is 0,179 q Hole 
0,200 149! i 
2 "04221 50 | 1, 
wn 0,243 FI Sh.44 
= 0,267 52 4; 64 
2 0,292 53 200 
23 0,218 bb pig 
354% q | 
$3(9,343 55 Path 
[| Fs 5 JO Rd 
[#7 eee | 3 \866|. 
rl beg 5911923) 
29 9,465 | 60 11,588 | 
be pad 61|2,056 
- gy 62 | 2,124, 
I 
4 0,602 64122; 
34] 0,639 pe Feigpins 
lo: 4 66 | 2,406 
36 | 0,7 : Sp bv 
37] 275 68 | ate 
38 | 0,798 py 
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[70 2,709 
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The uſe of this Table. 


Enter the Table with the compaſs of the timbet- 
ſick in inches, and in the Golumne immediately 
annexed, you have the true quantity of timber in 
one foot length, which multiply by the number of 
feettharthe ſtick contains in length, and the Pros: 
du& will be the trye content thereof. INE 

Tnour former Example, the compaſs of the ſtick 
was 66. inches, ſo that the quantity of pne foot 
length thereof is found by the Table, co be 2.406, 
which multiplicd by r 2, the length of the ſtick pros 
guceth 28f. 8724 as is evident by the operation, 

-The number avu{weringto 66 inches is. 2,406 

Which multiplied-by 1 2 feerthe length = I2 

4 4812 
|, -.34%.. 

Produceth 38 feet 32: as before 281873 


Ja. hs AR — 
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Cray. 'Y. 
To meſure Timber having 3, 5, 6, 7 0r more ſites 

' equally /quared. 

F Timber be neither round nor four ſquare, but 
*is cither Triangular, or elſe conliſteth of more 
fidesthen four, you muſt ſtill find the area, of the 
rs according as'hath- becn taught in the third! 

k, and then work as in the former Choppers, 


for 


for the content» But to explain it more fally,I ſha} 
adde ſome Examples. 

Example 1. Suppoſe a piece of Timber confiſt 
three equall ſides , cach. fide being 18 inches, the 
length 's feet, or 72 inches, as in this Figure, Firſt 


I ſcek the arca of theplain BCE=A O'H(accors 
ding to the 9th Probleme of the third Book, and 
find ic 140. 39, which I multiply by the length 72 
inches, and the produ& is 10107{60, which divided 


he three ſided piece of Timber. 

Likewiſe if all the 3 ſides be not equall, yer you 
may find the arca of the plain, according to the 
—_ in the third Book, and then work as 

re. 

Butifa piece of Timber conſiſt of more ſlides then 


by 1728, the quotient is 5. f- 846, for the Contene 
oft 
; 


£4 


four, you muſt ſtill find thearea of the Plain. 
Example 2, Suppoſe a piece of Timber have fix: 
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cquall fides, like to this preſent Figure, each fide 
containing 10 inches, the lengrly7 teer, or 84 in-; 


ches:;; Firſt (according to the 18th. Probleme ot the 
2 Book) I rake: the: Area of 'the phin 4bcde f F 
25980, which I multiply by the lenoth of the tick x 
At 84,8 the Produtt is 2g$2 3 |20,which divided by i 
x726, the Quotient is 12 feet; , or decima'ly 12,63 el 
Bur you may more readily performe any opera- w 
tion of this kind by the Table of Logarichms,. as we w 
ſhall iaſtance in the laſt Example | fe, 
As the ſolid inches in one foot 1728 | 3423754 2 
Is tothe Area of theplain 259]% 2441454 q 
So-the lengrh.of the ſtick 84 1,92428 
_ 'E 4333892 
To the content of the timber,r2f. 629 1,10138 
| | As before | 
The like you are to obſerve in all pieces of Tims TR 
ber, .of fix, ſeven and eight ſides or more. And # 
Oe en bricfly. concerning round and ſquared | .._ 
runber.... . 


Crar VI 


The Dimenſions of Piramids or Cones. 


JF a piece of Timber be right lined, having bur 

one baſe and end in a ſharp point, icis called a 
P iramide+; but if the Baſe thereof be round, it is 
a Cone, .according tothe common definition. | 
. The folid content of either of theſe Figures is' 
found” by multiplying the ſuperficial! concene; oc 
arca, of the Baſe, by a third part of the length: 
Suppoſe 
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Suppoſe the Piramide repreſented by- the Figure 
A B C Dbetoe be meaſured, whoſe (ide at the Baſe - 
BCorB Eis 18 inches, and the length AB 45 feet, 
or 540 inches. Firſt I mulciply the fide of the Pi- 
ramide at the Baſe 18 in it ſelf, and the produ& 324 
is the arca of the Bafe, which I again multiply by a 
third parr of the length 120 inches; and the produtt. 
will be 58320 the ſolid inches in.the whole piece, 
which being divided by 1728, the Quotient is 33 
feer, and 1296 parts ofa foot, which is 33 feet and 
3 quarters. 


The Operation in common N uautbers. 


_ 18 ſideof the Piramide 58320 fo 
|. - 887-1 - 2, $184 (3398 
Ce ——r—rn—_ (rp nf) nes 
144 @ ©4350 
1 I® RESTS - - = 
+ . 324 Arcaof the Baſe | 1296 
x80 Third part of the length 
o00 p” 
2592 | 
324 Ws , 
5 8.3 20 produ& 


Thelictle Piramide following AR ST V is but 
6 inches ſquare at Bale, whole area is 36, which 
multiplied by a third part of che lengrh 62>. inches , 
prodnceth 2 160, that is 1 foot, and 432 parts,of ons — *Þ 
fobt and a quarter, " rh ; 
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© The Operation by Logarithms, 


z part of the length AR 60 1,771 5 
Area of the Baſe 36 * 1455630 


,. Aggregate 333445 
Solid inches in a foot 1728 3,23754 


Solid content p,. 250 foot o,o5691 

But ___ e the content of the 
Segment ON HBCD were re- 
quired. The ſquares at the two 
endsare 144 and 324, which mul- 
. tiplied together, produceth 46656, 
whoſe ſquare Root is 216, for the 
Geometricall me an ſquare. Now 
the ſumof theſe 3 ſquares(viz. 144 
216, and 324) is 684, which multt- 


| .Glicd by a third part of the length | 


60 inch. the produ@ is 4104cs which 
divided by 17328, the Quotient is 
23 feet, and 1296 parts, which is 
> the content of that ſegment. 


Or thus by the Table of Logarithms 


3 part of the length 60 1,77815 


Greater ſquare 324 2951054 
Leſſer ſquare 144 215836 
4,66890 A £87 
216 2133445 » AB, 
684 283505 


, . Ag 


The Art of SURVEYING. 543 


| Aggreg. 4,61320 
1728 3323754 
Content 23- 750; as before 1,37566 


Again, ſuppoſe the content of the other Segment 
TVRONHbc requircd, then the work will be 


f thus. 
F Greater {ſquare 144 2,15336 
Lefler ſquare 36 1,55630 , 
EL 371466 
Radix 72 1,8572?__ _ 
Sum 252 2,40140 
7 part of the length 60 177815 
NS > Agreg: 4517955 
Solid inches ina foot 1728 3523754 _ 
Solid content $750 0,94201 


That is 8 feet and 3 quarters? 


Now if to the ſum of the 2 Segments, you adde 
the little Piramide ARTYV, the Aggregate will 
be the ſolid content of the whole Piramide. 

Thus the greater Segment was before found 23. 
750, theleſler 8, 750, their ſuna 32.500, ro which 
if you addethe little Piramide x, 250,the Aggregate 
$3. 250, isthe content of the whole Piranude, thar 
iS) 33fcetand 3 quarters. S 

After the ſame manner are Cones to be meaſur- 
or | ed; as for Example, In the FigureOXYS, the 
g.j . Diametcrof the Baſc is 21, the Pcripherie 66, the 
' Superficiall content 346. 50, andthe lengrh of the 
Cone 45 feet, or 540 inches ; now if you multiply 
the Area of the Circle 346-50, by the third part or 

z e 


WY a —_— w 


dt 


—__ 
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the length 180 inches, the Produtt is 
62370, which divided by 1728, the 
Quotient is 36 feet 4. $ 

By the Logarithms the operation 
may be more caſily pextormed. 


Oo 


Arca 346.50 ac, 2,53570 
; patt ot the length 180 2,25527 


Ager. 42794979 (f 
I728 3+23754 [1 


Content of the Cone 36,094 1,55743 

The Segments of Cones are mea- ' 
ſured as the Segments of Piramids, | 
you rherefore Examples are - need- i«{ s 
| 7 


I 540 4nvhes. " 


TÞ 


Area ſanto forniemenniens 
5 -:, T 

To find both the Superficjall and Solid content of 4 o 
Sphere, or Glote, : 


x. For the Superficial content. 


111tiply the Spheres diameter by the Circum- 
WY Mics of rhe ſame, and the Produf will be 
+ *' the thingrequired. op 
Admit A B C D H be a Sphere or Globe, whoſc 
ſaperficiall contentis required. I multiply the cir- 
cutnference 66, by the Diameter or thicknefle 21, f 
and the Progu& 1386jschecontent of the Convex Þ +» 
tb I Supcrficies 
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Superficies of that Globe 0" M 
4 wheelie Timber or Stone. E/1-2 
Or multiply the Area. of £& 
the Circle by 4, and 'it will þ& 
produce the Content. Thus 
- + the Diameter being 22, and F 
the Periphcrie 66, the Con- 
tent of ue Circle is 246.50, 
which multiplied by 4, 
yicldeth 1386 as before: D|* 4 


2, For the Solid Content. 


But to find the Solid content of the ſame Globe 
{ {(ofrany other) multiply the Cube of the Diameter 
1% by rr, anddividethe Produ@ by 21, the Quotient 
is the ſolid content, | 

As inthe former Example, the Diameter is 21, 
whoſe Cube is 9261, which mnltiplied by 11, the 
product 15 1o1 871, and this divided by 21, the quo- 
tus is 4851, the ſolid content. of the Globe*in.in- 
clay. And thus much briefly for Timber-mea+ 
Urcs 


oft 
x 
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"The ART'of 
SURVEYING 
TheEighth Book. 


Tn this Book are delivtred certain Problems of Alti- 


metria, or of the Dimenſuon of tbe height of ſuch 
things, as are under our fight, which I confeſs 
may be performed by feverall kinds of Inſtruments, 
but to' avdtd Prolixity, we ſhall at thu time ſhew 
how it may te effefted by the Puadrant only , as 
being the moit known and common Inftrument 2e- 
nerally now n/ed. 

PrzOBL. I. 


The diſtance baing given, to fiud the Altitude. 


das Uppoſc T V R Ntobe a Tower or 
I, Steeple ,, whoſe diſtance E N or 
I A Bis 180 feet, and it is required to 
know the Alritude of the ſaid Stec- 


= Vator, = 3 
| Having 


& 'ple B T,aboye thecye of the Obſcr» | 
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ONEEF” ; 


Mme 


UH 


Having by the Quadrant obſerved th& atigles 
AKM andM KL, whereof the firſt is cqualkes the 
angle ATB, and the other to the angle TAB, 
becauſe, that as the angle T AB, is the Comple= 
ment of the angle A T Bo the angle M K L'is the 
complement of the angle ACM, 1 0 > 

Suppoſe then the angle MK L, equall to the angle 
TA Bbe zodeg. o min, and the diſtance A B be 1 80 
feet, to find the height BT, I ſay (by the 2 Book, 

1 SeCtion, 2 Pt Ce) | y 


- {| Asthe Radius go degrees . ' 10,00000 
) To the tangent of the angle T AB,zo d.o m. 976144 
- 3 SoABK®o feet X 2,29527 
- | To the height required B7 103,92 feer . 2,0167% 

' SS WO PROBL. 
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PrzOBL. Ih. 


The diſtance being given , to find the Hyprieayſt, | 
' or the diſtance from the Eye , to the top of the , 


Steeple 


Er the diſtance A B be 13g feer, theangle at 

the Eye 30 deg. o min. and the Hyportenuſe 

AT is require & 
As the ſine of the angle A TB god. om. 9493753 


To the Radius go deg. 10,00000 | 
So is A B 180 feet 2 4b | 
To AN T 207, 84 131774 \ 


rhe diſtance of rhe copaf the Sredle it 
_— Obſever, 207 feet) and above Þ} 


wr_d 4 


Pxozri. IIN. 
Some part. of the diflance being given, to find the 
Hypotenyſe, E; 


LEE the part of the diſtance given, beARorEF, 
Soktt; and i ir is ag 0 monk to find the Hypote» 


Is which is the 49yons bony ro the triangle 

god yr x 27-5" ava 
Tk 4C) 2UuMm 287, | 2,45915 
AR $0. 09 I Dif, 127.84 29106567 


Tang.s ſum of the oppol. angle 75 deg- 16357195 


Tang-; 3 goatngg $853 53 10431 
um 133 5353, AngleART 
Whoſe Complement 46 6 8 '= : Angle RF 
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 . Then by the 4 Probl. of the: Cerje Seft. oe x7; 


| As the fine of a an, ART 133d.53m-52 fe. 985758 

Fo AT 207,84 1 

So the fincot the angle T A R 3odeg. o miv'p nin-9,69897 9B; 
. ye ne > = 
» {}. Tothe HypotenuſeR T 144, 22 2,15903 
C rv #1 

Px O B LW: 1V, 

5 
# | Some pare of the Diflence being given, to finds ” 
_ Altitude 


24 &. TJ Etaining the angles and Hyporenuſe found by 
bs J A. the former. Probieme , 1 fay ,-(by the ſecond 
SY {> olemc, of the ſccon Book, ſeA:1>) 


- * 
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Part of the Diſtance being given, to finde the Remaine”r 


ade +4; * TIO "Y- 
- : . Wk Ne a 5. 
"oh i Ce of J OS "ORE 

Of win a WE 5 * Ls OT" * ER . F : 

La 4 a = 4 4 "x m SES © OG > n 

Wy > »y x 4 x yy $5226 CIR "e 6 "oF m _ . 
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As.the Radius 90. deg* I 0, 00009 
Tothe fine of the angle TRB 46,d.6 ma.8 ſe 9,85768 
SoTR 144. 22 215903 
To83 T the heightrequired r03. 92 2,01671I 

_ Som 


PROBL- 


of the Diſtance. 


Er part of the diſtance given be A B 0 feet, and 
| Ps remainer of the diſtance R B cannot be 

meaſured, cither for water, mooriſh ground, 
or ſome other impediments ; therefore at my firſt 
ſtation A, the angle of altitude was obſerved, zo 
deg. o min. and at R 46 deg. 6 min. 8 ſe. ſo that | 
theangle R T B (being the Complement of the an« v 
geT B) is 43 deg-53 min. 52 ſe- which known, { 

12a - 

As th Radius 


| 

4 

. 19,00000 ] 

To the fine of the angle BTR 43d-53m,52fe-9,84097 | c 

Sothe Hypotenuſe T R 144: 22 2,15903 | 1 
To the remainer of the diſtance R B x00 | 2,00000 

tu 

ProBt. VI. 1 

( 


To find the height of 'a Tower, Steeple, or a Turret || $g 
by a plain aff et upright where the Sunor Moon 
doth [bine, To 


Uppoſe A B'be'a Turret, Tree, or Seowpies 
Awhoſe height ſs feaptmed tobe tound bythe ſha- Þ 
dow itmakes on leyell Grodnd; therefore ſeringiÞ the 
opF* 


E 4 
bd Y w. 
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by 
A SS BÞ 200 


q« up a ſtaff of $ feet in length as BC, the ſhadow 
| which it wakes from Bro A, is 15 fect anda baff- 

And becauſe the ſhadow of the Tower fromthe. 
> | Baſethercotio Bis 200 feer, Hay, as the ſhadow' 
7 | of the ſtaff, is to the height of the ſtaff, ſois the 
3 | ſhadow ot the Turret, to the height of the Turrer- 
| The Operation may cither be performed by Na- 
turall Numbers, or thus by Logarichms. 


ASA B Is. 50 " J,19033 UV 
ToBC 8 feer |  ©,90309 
cf | SoBD 4oofeet 230103 


3,20412 
ToED 103, 23. feet 2401379 
To the former Problems of Altimerria, I ſhall 
c , | annex a Probleme or two of Longimearrie, whereby 
2- $ thedifanceof any fuch places uponthe Earth, that 
ng the within the view of the Eye, may be found 
up” E I," ; 


and 
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and determinedby th cſolution of right-lined Tri- 
+ 2ngles,and alſo by Projettion,as we ſhall afterward 
ſew; which will be moſt excellent and ' uſetull 
for Surveyors , Eugineers, Miners, and ſuch like, 
who may hereby performe many notable exploits 
to Militarie-affaires, as fpringing of Mines, aps 
proachine to Forts and Caſtels, and making Bart- 
teries- Neither can the Geographer be perte& in 
his work, without a competent knowledge therein, {| 
for by the help thereof, a whole Region or Coun- 
ery may cxaly be deſcribed, and all ſuch Towns, 
" Rivers, Marſhes, and other tTemarkeable places 
ing within the ſame, may hereby be laid down { 
in their due place and order; and if there be any 
errours in ſuch Maps and Chards as are already 
extant, they may hence be correed, as the inges | 
nious Artiſt will ſooner find by praliegn then by, 4 . 
many words, and therefore I ſhall not makeany, } 
ecdious preamble, but ſhall come to that which I 


zatend upon this matter» h [. 
P R Oo B Le V H F % » 
=—_— 
The Intervall of two lations being gtver, with the 
gnentity of the angle at each Ration , to find the 
Diſt aces, : 
| Uppoſe from ſome private. lace, as at B, you 0 
Deke a Caſtle, burfor fear of Gun-thor, Mooziſh- 
Fore ſome other Anpaannencs, you cannot; } 7, 
vean opportunity to make your ſecond ftations # 


in gny open place, bur arc forced to make it in fome'Þ/ 
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other ſecure place, as at C. In this caſe baving 
planted your Inſtrument at B, and directed the 
| lights to A and C, take the quantity of the angle 
-1 B C 54deg.p min. and the quantity of the an, 

A CB, 79deg. o min- which known, with the 10- 
tervall of the twoRtarions B and C, 350 yards, I ſay. 
by the 4 Probleme of the ſecond Book, Seft. 2. 


E b TofindB A. 


As the fine of the angle B AC 47d. am- 9, 8642 3 


ToB C 350 yards 2334407 
$0 the fine ofthe angle 4B 79d, 0m. 999156 
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As the {ine of the angle B AC 47d. o m. 
To B C 350 


So the fine of the angle «FB (54d. 0m. 9,90796 


Ce em I 


12,45203 


To AC the diſtance required 387, 17 
Progr VIII. 


To gake the Diſtance of a place at two ſtations, by the | 


Plain-T able. 


Aving made choice of the place of your firſt 
ſtation, as at B, there, plant your Table, and, 
dire& the fights to the tree at A. Next. direR the 


: 


_ 9936412 


2954407 


2,58790 


B< X50 


; tsof your index to the place of the ſecond (it 
fionat C,and from B, ſtrike lines towards A and. wh 


i the Intervali., 
then wicth'your Chain, meaſure The : a 


.the two ſtations Band C F549 yards. 


ag 
1 

Ln 
kh 3 
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* | your TableatC, where you may ſee both the tree, 
| | and your firſt ſtation ; and ſcrewing faſt the Table, 
. | laythe index uponthe line BE, which done, turn 
. | the Table gently abour, till through the ſights you 
; | ſee theplace of your firſt ſtation at B, then fixing 
5 | the Table, turn the index about wpon the pointC, 
4 and direQiog the fights thereof to A, irike a line 
by the edge of the Ruler, and where it interſe&s 
the line AB (as at ef) there makea mark, then ' 
| open your Compaſſes to the extent B A, which 
x | being applyed to the fame Scale by which you 
laid down the ſtationary-diſtance, you ſball find 
| | the diſtance B A 124 yards, and the diftanceC 4 
id | 735 yards. p 

ne} Bur it is to be noted (in works of this nature) 
that the larger the intervall of the. ſtations are , 
the more exaftly will the diſtance be found. , 


PraoBL. I X. 


To take 2; of divers places remote from 


you by this of two ations. 


"I His Probleme ferveth chiefly to: deſcribe upon 
Paper or Parchment, allthe moſtgminent aud 
 remarkableplaccs in a Countreyy Town, er 
City,whereby a Map thereof may be eX3aly made, 
as With a little praCtice you may ſoon perceive. - 
Upon ſome hill, or high picce of ground, | 
| choice of two ations, as 4 and B, from whence 
\; ou may plainly diſcerne all the principl pen 
1d which you intend to deſcribe in yonr Map, Then 
_ tat A plant your Table, and dire che fit ghits Hoe 
P"7 Te 


4 
""" 


fer ydur index upon the point n which, 
GM ic about , dire the (ighiWR any To 
CTGDHEFIKMNL, toevery of which places, 

ike a lingby tie edge of the 


Kidex to B,. tbich dene (your YI fixed, 


A 


3 


he 
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drawnfrom A interſe& each othes,; there muſt you 

deſcribe the ſeveral planes: rg bot A 

| ervation , Where you y write 

place as you ſce convenicrit. SM * he 
Laftly, It you would know the di any K 

of the places thus deſcribed, one from anather,you. 

have no more£o do, bur to open your Compaſſes io 


the rwoplaces _— the Pa "7 and then down f 


A 


to the ſame Scale by whic laid 


rionary Uiſtance, it will, wichobr an 
ble, cfie&t your delice. And cons ek been / 


touching this matter. . 


The End ofthe Eight Bookg” 
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The Ninth Book. 

. Lchough we have not hitherto 
treated of Sphzricall-Triangles 
(as being of little or no ule in 
£ thc former parts of this Book) 
#7. yet becauſe the diſtance of pla- 
Wl. ces upon theT erreſtriall-Globe, 

&S cannot preciſely be ſurveyed & 


- ined without ſome know- 
/ Ha, dll here lay down ſome com- 
endious Brabt forraed thexeby, which no 

t wilfbe very requiſite andineceffary for my 


Surveyor J0 make.uſe of, fos. bythe help and aſ- 
fiſtance thereof, hemayborh ſpeedily and cxattly, 
tinde: the Roh £ of any Cittes*and places am 


added, in regard that in the former Books I have 
already ſhewed how the diſtance of any places t 
lye under the cyeSmay be difcover'd, and-eruly: 


s F 


: * TOY 
a F i Ye, bo 
TL Pe Po Le 
I, : 


upon the ſuperficies of the Earth, as they are to be' 
reckoned in a Sphzricall-line, which I bave here} 


a 


— 


hat. Le s 
found our by the ſolurion of right. lined 7 riangles;Þ 


”., 


= . ah vs, os _— 
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ſo that:now there is nota place cither-'near,. ve: fir * 
| re mote;bur(if che Longitude and Eatitude be rracly 
koown)irs bearing and diſtance may alſo be known 
and compured (and that with- much celericy'and 
| exaQhefle) as we ſhall demonſtrate inthe enfuin 
Problems, which no doubt will yield abuodancee 
delight and recreation to all,though:more eſpecials 
ly ro ſuch, as have: not-yertaſted of things of this 
* nature, wherein 1. ſhall in as plains Method as 
may be, (though with ſome brevicy) deliver what . 
I intend upon this! ſubjeR, and referreſuth asare 
more. curious, and delight in varietics':to-my 
Aſtronomia Brittanica. Bur firſt it will/not beutfir, 
ro ſhew what the Longitude and Laticude'os a place 
is, and how the diftance of one place from anorher, 
3 1s repreſented to the eye: according; to: the, prov 
S | jcRionofthe Sphere. Q 111g ob Ho 
nj Tr. TheLongitudeofa p'ace is the diſtance theves 2; 
) of from the Fortunatc- Iſlands bey on fete 4 
- which, 4s called the Primary-Meridian', from 2 
”, | whence the Longitude of all places upon the !Baxth, - © 
26 arenumbred in the -Equinottiallrowatds: che:Baſh,. - 2 
fe 2. ' The Latitnde of a placeis the diſtance thereof. - 
- F* from (the Equino&ialb Circle, which is .numbred 
o | in the Meridian towards oncof the:Noles, © £75 ? 
y 3; The. diſtaoce: of two places i5:an!.arch-of-a 
{- | great Circle paſſing) through both the {aid places |} 
/» | «nd. is,the; ſhorteſt ſpace berween-them ypon"the 2 
te Farthglierficies+: (oy ty < nftth abort OH 
Alchough the Longiude of a place'may behadl 
and found out ſeverall wayes, yet the moſt exa& 
"of all other is by the Moons-Ecliple. As ſuppoſe 
4 the Mouns: Eclipſe ſhould begin at Londen, ar $ a * 
FRG, and 55 min. at night, and the ſame evening” 4 
55-2 is obſerved to begin at Reme, at 9a dock and 46 
34 .*” =. I I in, 


-#- 


1% | 
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os 
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nltin. the diflerence will be 5 1 min. or 12 deg- and 
45 Min, which added to the Longitude of London 
24 deg. 20 min. pointeth out the Longitude of 
Rowe, 37 deg-and 5 min, ; 

The Latitude of a place may betaken any day in 
the year, by the height of the Sun at noon, and by 
the help of his Declination ; for if the Sun have 
South Declination, adde to theſame his Altitude 
obſerved by a Quadranr, being correRed by Paral- 
Jaz and Refra&tion ; or if he have North Declina- 
tian: \ubſtraftthe ſame from. his Altitude obſer» 
ved, and you ſhall have the Complement of the 
Elevation of the Pole. | fe? 

Ex«mple. The 10 day of eFprill 1661, the Sunat 
noon, (according to my Ephemerides) was 1o 0 

- 52 Min. of 7asrw, having North-Declination 
Tr deg. and 49 Min. at which time, his truc mert» 
diata[titude was obſerved here at L»ufenbam to be 
49 deg- and 9 min. therefore, according 'to the 
Rule, becauſe he hath North-Declination, 1 ſub- 
ſKra& the Declination out of the Alrirude, and there 
remains 37 deg. 20 mins which is the Complement 
ofthe Poles Elevation. | 

But becauſe there arc already. extant, particular 
Catalogues'of rhe Longirude and Latirude of moſt 
Cizics and places in the World, we ſhall not tur- 
inſiſt upon this buſineſſe, bur ſhall ja the fol- 
g Problems fhew how to inveſtigate exattly 
aric diſtance of any two places upon the 


Globe of the Earth, 


a 
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, Togdeg. converted 
$ into Engliſh milcs, 
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Progr. EL 7 IG 
Two Places differing onely in Longitude , 10. find 
their diſtance. A562 ala 


Þ8: Explanation, obſerye that in_ the adjun& 
Diagram , the outermoſt Circle marked wich 
the letters P C M Lrepreſents the ' primaric Meris 
dian of the Eatth,C D B L the Earths EquinoQiall, 
P the North pole thereof, M the South pole, &c» 


Tn thi Probleme are two Caſes, 


x. If both the places are under the E uinotiall, 
then the difference of their Longitade is the diſtance 
required: | | 
Example, Suppoſe 
B tobe the Iflani 
of S.T homas, which 
hath Longitude 33 
oe and 19 min: 
& D the Iſland of 
Sumatra , Whoſe gl 
Longirude is 137 
deg-1o min- there- 
fore the difference 
of their Longitude 


by allowing 60 to | MW - 
one deg. giveth 6240 for their diſtance. 


F* SY bw #3 - 
=& 2: Itcherwo places given are not fitvate under 
3 the Equinotiall, but lyc under ſome p arallel. bes 


** un 
- . ” 5 
» af #5) 


" tween 
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tween the Equino&iall and one of the Poles, then 
take this Example,” _ - 
wal this. Diagram [et's repreſent the : City of 

See fi Spain, whoſe Latirnde is 43 de g. 'and 

pon e City of Conſtantino ple, which. hath. the Pham 

ritude, bur differs in Longitude 44 deg. where- 

or ;f0. Lil ye diſtance « ), take the half.diffe- 

tude e a, Ora) 22 deg Then | 

| C Rechang LO Triangle eaP we have known 

7 -&P the: eoolemers of the Poles Elevation, 

7» deg. (>.) the angle « Pa thc half difference of 

I Fongirude of the {aid Cities 22 drg- (34) Pxan 
right angle gadeg. .henceto find-ea, I ſay, 


a» A au. 


As the Radius go deg. 10, 
Toes pots £5. a 22 deg; 967357 
SE hae P « 47 deg... .. ' 9,86423 , 
Tot OH wY 15 deg. 54 min- 9343779 


— 


Which douþled giveth. their - diſtance. 31 deg. 
43 min, , Which makerh 1908 Engliſh miles." 


Pro Mn. 4 


of +" difening onely in \ Foy to fn their 
' Di 


ance. Le c 

| 

as by Probleme are Al l/o two Caſes, » 

x* JF che two places rodent do differ only in ol 
crude, and lye borh of them on one fide ot | W 


the EquinoRiall, you muſt ſubſtratt the lefſet Jati- | 
ude from the greater, and the reſidue is the diſtance | 
required. 

Su poſe. therefore that the place X have, Latirde 
25h 30min. North, and the place 45 deg, "5 bt 
| \ Ir Now the difference is s 33 deg. 70 8 Y | > 
h | wRich..- 


we, Fo 7M 
{3 I 
AL WEN. bs 
We”, 
oe dies ee 
4 $e.24 . 
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KS being converred, ino-miles , ha oh 
diſtance of.the ſaid two js t400 mile 

. \" 2, Bur it the two places ropounded Tye cone 
onthe Natit Ride the” EquinoRiall,” ang” : D 
onthe South fide, then youre t adde thi Ys 
home rogether,” and the: fugp. wil give” of 
diſtance.. 


Exenjle, Suppoſe the place" Obars cos 


CIV 


mitt, North Latitude, a | 
deg. South L: tittide , TK R Dk 1 I 
66 deg. 50 min. being conf .1nta, "rail Hr. 
their diſtance 4910. Ph dic, IPD a1 
 Paosi:; ep I, X<; | 
Two: Plates bets giuens which differ bel bs pong 


tndf und Latitade, to finde” t hatr dif wtice 
+ - In this Probleme are allo" two Caſa... 


JF oric'of 'the*Places is fituvate under ts Equi: 
noQiall, andthe other towards one ofthe poles, 
then rake this = af | 


| Let 'O r 
the ' City yen? p/ 


(which " Ss 
biaz- Aſtrologets'is 
calfed' rhe mitidſe 
of ' the World”) 
whoſe Longitude 2 
4 209 deg. 5 min. & 
's 15 fieuace ST uns. 


7 ww t 


rx the inoCtt-. 
s ,, AY ' And et Qre- 
4 þ pfeſen: ; the Ciry of 

A S 4 Longitude 
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F. wxr diſtance of which two places is ſhewed 
| NG Arch EC Q. Wherefore i 1a the ReQangled 
Triangle E Qaregiven(1.3/Ethe: difference of 
i, ongitude, 43 ry miq. (2.) EQ the La. 


inſai,  4O *EQ 90 deg. Hence | 
their « di ance 4Qis itquired. 
As tha! is 90 degs. 8 ; .10,00000 
Toth ao EE godeg- 9,8 $42 5 
Soche Cal 3 deg, 15 mini. 986235 


"56 deg. 5 min- 9,74660 
T Now heColin.of ni a6 ing reduced into miles,. ma- 
Keth 3365 Italian __—_— which is the diſtance bes 
; taens vinſai we x 
= ek __ ar c Places are Henate, _—_ 
I their Ce:.15:tO be louſgnt; 
| ehe ſolution of 25 5 ay Wi ic Obliqua angle, 

5 


as we ſhall demon FRE in the ewo followin 
| -<ipcoai 


apap 1.Let-us 

S ro: repre- 

fore Londou, whole. 
Cie: «Sis yy 


de 152 deg, 20 min..& North Latiruge | 


_ 4X 


The Ari of SURVEYING. wv&g 
of the Latitude of Himsſalem, 57 deg. 5o.min: (3.) | 
the includedangle SP T 45 deg. 30 min. thento 
find their diſtance S T; I ſay, firii 22324 
As the Radius , LY I BY Tc6300008 = 
| 'Totherangetitet PS 38 deg. 28 min 2 9590008 
Sorhe Colinot the angle ST: 45 d- 30 mu9,84566 | 
To the tangent of Þ H 29deg-7 min. 974578. 


(1) +» deg.” win; 

'  FromtheArchPT * 57 50u- 

SubſtratP H 39. FM. c: 
Remains T H 4 af gy” ee 


> Is | be OTE 
As the Cofin. of P H 29 deg-7 min: '' © 5;94r35 
Tothe Colin. of Þ $38 deg-28-min.* ' - '' 989394 
Sothe Colin, of H T 28 deg- 43 min, 9,94298 ' 
CAB © © 2983878 
Tothe Colin.'vf $ T 38 deg: 12 min. 9, 9737 | 
Which maketh 2291 miles, tar the diftarice' 
Hieruſalem trom London. 
. Example 2. Again, let us ſuppoſe the point eto 
repreſent the Gity of (vmpeſtella, which hath Loan- 


itude 15 deg. 20 Min. Laticudc g3 deg. @min. and 
- : repreſen. the tÞpomenthria of 100609 whoſe 
Longitude is 49 deg, 20 min. Latitude 35 deg. 
South. And laſtly ſer a 8 the diſtance berween the 
FRO pages be inquired. | 
herefore in the triangle Obliquangle P ay or 
& given (1) P=the Complement of the Latitude of 
 Compoſtell« 47 deg. (2)P 8125 deg- (which is the 
2 aggregate of R s the S—_ of _ Frente wr 
& Gogd-bope, 35 deg and P R godeg.)(3) the include 
/20þ] oP 6 34 y which is the rence of the 
Tongitudes of the ſaid two places, Hence their 
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Aa Bo 4 
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bows wt 


2a I& : 20 3 3 Lt: 


te jo” min,'' | || -: 
na 125 © 
: SubſtratP > 48; 387 
y (pp————m_pp——_—_ 
Reſts K®_- -. 83 '22/ 
As the Cofin of P K 41 deg ;8 min 9873531 
Tathe Coſin of ,P-« 47 deg 0 min - 983378] - 
SecacCoſin of K 9-83 _ 2-2 Min; 9,06295 | 
18,8967; 
Tothe Coſin of 6 0 ” hs 57 min 9402320 
' - Whercunto anſwereth 5037 1ra/ia» mites, which, K 


is the diſtance required 
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\,....*The Tenth Book: © 


AN the former Books are conteined fuck: 
' Problems Geometricall , as ate 'moſt ne: 
&Þ ccflary for every Surveyor t@runder»” 
\'fand and ipraftice.: And'now' tothe: 
| .' end he may. clevate and. raiſe his: eyes. 
:Y(from off the Earth) ro the contemplatioir ofthoſe> 
- Bslorious Bodies; :the Sun, Moon, and SeetsoT ſhall 
cre, 1n the: laſt place, give im a briet Survey: (#s- 
jt were) of the firſt Rudiments of v4ftronomy, where?" 
Yby he may (in-his vacantbours): get a.competent 
nowicedge of: ſuch 'concelnfions, as are'moſt meer 
and requiſite for his uſe! and: pijrpoſei/, 4nd firſt:; 
of all (that Emay proceed in'an orderly: mechod);! 
*Mallgiveyoua bricfand ſuccint explanatioh ,of - 
Wheſeveralt Circles of the Sphere, and then ſhew-- 
Poco reſolye and perform artificially, alk _y ; 
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moſt uſefull and common Problems thereof , toy 
with ſome Problems of Horelogiograpby,ſhew-! 
bow tocalculate and deſcribe the Horizontell; 
andall ſorts of url Sun Dials, whether Dire 
',, or Declining, according to the proje@ion. of the 
Spbzre : to which we ſhall annex ſundry. other} o! 
Rules and Tables, both to find the true hour of thef ſh 
Day and Night, by the Sun, Moon, and Stars. 34 


An Explanation of the Circles of the Sphere. 


Firſt 1, ſhall begin wich the EquinoRjall; others] 7 
wiſe called way, ah which is the chicf-andJc, 
principall Circle in the Sphere, dividing the Hea- 
vens in the middle between the two Poles,to which, | th 
when the Sun cometh, he maketh the dayes and | w 
nights of an equall length throughout che World. | ar 

 ..zz The Meridian isa greatCircle paſſing through 
the Poles of the Wcrld and the Zenith of theplace;f Sp 
unto which place when the S#» cometh-it js noons | N 
;Fhe- number of Meridians are as many/as there can w 
2s ve vertical-points, from the Weſt tothe 
Baft,whercof Ptolomie and other Coſwmographers have 
defcribed 180. | 
[3- The Yerticall-point or Zenith, is the point di-[ 
realy over hcad, and. is the centre or poleof the 
Horizon. | ; 
-g: The Nadir is the oppolite point: 
5: "The Horizon is a great Circle dividing they: 
ble part of the Heavens fromthe invitible;namesF$} 
ly the {uperiour Homiſphere fromthe inferiour: | Mis 
6. The Zediackis a great circle broad and lopesFio 
wiſe, deſcribed upon its proper poles, bearing. ghety 
x2 8ignes, and divideth'the Equator into-trweren. 
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qual party, ia the middic whereot is a lines 


o 


ENS 


$15 


Sos rug ebay 
/ $4 ACS 
#61 #7, 


| >> 3 5 5 Cs þV 1" Fes . ; WTI Se OY YO ROY 7 RT F 
A <4 5 4% q - ar Ka _ Bok 29 
o -" « 
4 w_— N - 2 bp £ 
- 4 , ; - 
. ft 
% 


o4ff the Fcliprie, or the way of the Sax; from which 
Frhe Latitude: of the Planets: are numbred- 
{l;] Northward and Southward: The. circ nce 
2] of this circle contains 360 degrees,' which is \divi= 
he] ded into ewelve equall parts called Signes, every 
er one repreſenting ſome living creature ; either int 
hef ſhape or property. Again, cvery Sign containerhy 
;0 degrees, every degree 60+ minutes; every. mi- 
nute 60 ſeconds, and every ſecond 60 thirds, 8c: 
7. The Solſtitiall-Colure is: a great circle drawn 
through the poles of the worl the poles of the 
Tf Zodiack, aud: the Solftitiall points of Cancer and 
nd Capricorne: 
a” $. The Equinofiall- (olure is a circle paſſing by 
h, | the poles of the world, and the £quinoQtiali-poinrs, - 
nd | which interſefts the Colure of the Solſtices ac right 
d. | angles in the poles of the world. 
ph 9g- The Tropick, of Cancer isa leſſer circle of the 
& | Sphzrce .cqually diſtant from the Equinottiall 
ni Northward, 23 degrees, ,z1 minutcs, 30 ſeconds, 
ag] wherein when the Sun is, he is entring Cancer, 
he making his greateſt Northern Declination. 
ve] 10, The Tropick of Capricorn 1s alſo a lefler circle 
{equally diſtant from rhe Equino&tiall Southward, 
Ji- | 23 degrees, 31 minurts, 20 ſeconds, to which when 
'| the Sun cometh (which is about the tenthof De- 
| cember) he maketh his greateſt Southern Declina- 
13.001. 
S-+ It; The Circle Ay tic is ſo far diſtant from the 
2 North pole of the World, as the Tropick, of Cancer! 
F 6 fromtheE ninofiall, ro which its parallel ; and 
FHomuch are the poles of theZodiac diſtant from the q 
moles of che world. | 
The Circle Aptartick, is allo parallel to th* 
mogial?, and is giftanc from the South 1a 
"= amyic 
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much-asthe circle Artick. is from the North poſe 
Us '.23 degrees, 31 minutes, 30 ſcconds? ', 
13; Avmwrb; or vertical circles yafſe through th 
Zeaith, and interſeft che Horizon with righrangles 
wherein the diſtance: of 'the- Stars, 'from* any par 
of the Mecidian-are accounted, which is called the 
Azimuth © : | | | 
14: (weles of Altitude(called the Almicantherm) | 
are circles parallel to the Horizon, and- interſe& 
the verticall circles wich right angles, which arc 
cateſt in the Horizon, and meet together inthe © 
enith of the place ; in which circles; the 'Alrirud ] 
ofthe Stars above the Horizon, are accounted. 
I5. Circles of Poſation paſſe by the commen Seq: l 
- Fons of the Meridian and Horizon, and by the cenf * 
tre of the Star, / | 
16. Circles of the Caleſtiall Houſes, are ſuch as dil .: 
vide the Heavens into'twelve cquall parts: 
= 17: Circles of Declmnation are drawn through the a 
poles of rhe world, and points of the Xquator: 
"18, Circles of Latitude are thoſe that paſs through 
the poles of che Ecliptic, and the Body of the Starf © 
- 19. The, aAxi# (or Axeltree) of the world is; 
ſuppoſed ſtreight line drawn from the North pol 
to the Sottth pole,” about which the motions of the 
Stars and Planets are performed, | 
- 20, The Eleoativof the Pole is the hetght there 
above the Horizon, which is equall to the diſtance 
between the Zenith and the Equmottiall, whoſe comp 
/plemenr is equall to- the diſtance of the Zenvth from 
the Nerch pole, or to'the Blevation of the Equator 
+bovethe Horizon, | WELLE 
Theſe Circles which are of moſt uſe,” 1 here 1g 4 
pod to 3/ſert, far if" theſe be not pexfe3 ham 


ol 


= 


_— 


EP pt 


| The Afrof SURVEYING. 458 | 


le} my Reader cannot well underſtand the following Pro- 
blems of the Sphere that depend thereupon, _. 


cy PrOBL-...1 

art : | ; 

the To calculate the Suns true place; 

at) Oraſmuch asthe true place of the Sun.is. coms 
'e& monly required in moſt Mathematical! Opee 
ar rations,ſo that very fewProblems of the Sphzre 


th4 can aright.be performed, without the' true Kknow- 
144 ledge thereof; we ſhall (before we enter thereuponY © » 
ſhew how you. may calculate his true- place front 
-44 the Earth, according to out Hypotheſis and Tables 
in Aſftronomia Brittanica. ONE 
Firſt cnter the Table of the middle motion of the 
83.4 2180 and write out the Epocka next going betore 
rhe time given, under Which ſet the. motions .dife 
4. tinQly belonging to the years, moneths. and dayes; 
and hours and minutes; 1t any be (onely inthe 
Biſſextile year after February, a day is tobe added 
| fo the: number of the dayes, given) then adding 
ſ them all together, the Sum will be the middle. mos 
ton of the Yun for the time given, 
]- ; Exampe. | 
:: Letthe time given be the tenth of April!, 1665.at 
noon,at whichtime.theSuns place .isto be inquired, 
Longit, , O14 Aprg — ©- 


Time giyen 
—_ 


4- þ.” 9 
| dprilh 2. 28 4230 I5 
nd 1OT -; QF 22 — a 


29 © 01/30pz 
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.2- Subſtratt the Apogewm of the Swa from his | 
mean Longitnde, and the reſidue willbe his mean Az 
nomalic. 


Gy Example. g D : 7 
The Suns mean Longitude _ © 29 © 30 
The Apogeum. Subſtratk. 3 649 29 
The Suns Anomalic. 23 1I |x;} 


9 
3» . With the Suns Ahomalic enter the Table bf 
his Equation, with the ſign on the head, and the 
ree deſcending on the left harid, it the number 
thereof be under 6 fig. but-if it exceed 6 fig- enter 
with the ſign at the bottom, and the degree aſcend» 
ing on the right hand, and in the common angle, 
you have the Equation anſwering thereunto, only 
you muſt remember to take the Proportional! Part, 
if need require, 


nal þ 7 


| Exam (PEE 5 , 4 
In theTable, the Equa. anſwering to 22d.is r 52 22 
The Equation anſwering to 23 deg, is I 5I 29 


Thetr difference 05:4 9 

Then I fay, if one degree or 60 minutes, give 53 
ſeconds, what ſhall 11 minutes of the Anomalicy \. 
give > Multiply 53 by 12, the produ@ is 583;which f -. 
divided by 60, the Quorient willbe 9g” #, and be-{ 
cauſe the Equation decreaſeth; I ſubſtraRk ir from 
xd. 52/ 22/7, and there remaineth 1 d. 52' 12” 
for the true Equation deſired , which (according 
to the Title) being added to the Suns mean Lon, 
girude, giycth the true place of the Sun required. 
Fxample S D L. ! £1 

The Suns mean Longitude o 29 O '5o- 
Equation adde 1 54 14h: 


The Suns tru Longitude "7, 0184 
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Therefore the true place of the Sun is in odeg- 
52' 42" of T aurm, 
Another Example. | 
Inthe year 1583 Aarch 14 at noon, in the Me- 
tidian of #raniburg in Denmark, Noble Tycho Brabe 
moſt accurately obſerved the Suns rrueplacein 3 
degrees, 17 4c i. 
1 The time at Londen was 1583 March 13 day 23 
0. 8. 
T he ( alcalation. 


| | Lopgit. @ |Apog . © 

Time given S D-4 s D = 

The Epocha 1581/9 I9 485513 $ 2255 

Years add. 2|11 29 3120] 2 4 

March| 1 28 girf 19 

Days 13 12 4848 2 

Ho. 23 56 40 bs O 

Min. 8 20 0 

Suns mean Motion © I 15 I4 5 25 1k 
Apogeum Sub: $$. 28 
Anomaly of © 71 8 25 50 8 
Fqpation add. $ 3 $2 

Suns true place 4 3 18 : agrecing ro 


obſeryation, 
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A Table of the Suns Mean Motion. * 
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A Table of the Suns Mean Motion. 
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ProBL. LL. 


The Suns place and greateſt Declination being grvens 
zo finde the Declination of any point required, 


JN this Diagram let D F HG repreſent the ſol- 
ſtitiall Colure, F 4G the Equinottiall, D A H 

the Ecliptic, A the point of the vernall Equinox 

E C Ba: Meridian line 

paſſing through E the 


pole of the Equator by D Fa E 


C 


ka 


C, and falling upon the pÞ 
Equator G A F/at right 
angles in the point B. 
Alſolet theangleD A F 
be the Suns greateſt Des 
clination 23 deg: 31 m: 
AC the diſtance of the 
Sun from the beginning 
of Aries, 30 degrees, and BC the Declination of the 
pornt ſought- Wherefore in the retangled ſphz- 
ricall Triangle 4 BC, we have given (1) the Hypo- 
tenuſe A C 3odeg+ (2) the angle B A C 23 deg. 3r 
min; Henceto find B C, I ſay 

As the Radius go deg. ' 10,00000 
To the fine of the angle B AC 23 deg: 31 , 9,6c099 


f 1 So the fine of <4 C 30 deg. 9,69897 
F* To che fine of B C 11 deg. 30' - 9329996 
$ Which is che Suns Declination required: 


PROBL 
T9 
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ProOBL. LL]. 


The Suns greatef? Declination and ha diftance. from qt 
the next. £quinoiall point being given, to finde 


5 ri th 
bs right Aſcenſion. er 
m 


1N the Triangle eA B {we have given (as before) 6 
(1) the avgle of the Suns greateſt Declination 
B AC 23 deg: 31 min: (2) the Longitude of the Sun E, 
from the next EquinoQtiall point Aries, viz. AC 
20 deg: Hence to finde the rig ht'Aſcenfion of the 
Snn A B, the analogie is, | 
As the Radius go deg- I9,00000 kk 
Tothe tangent of A { 3odeg:o minrz 9576144 
So the co-lineof B AC 23 deg: 31 min: 9356223 
Tothe tangent of A B 27 deg- 53 min: 9,72377 
Which 27 deg: and 53 min 1s the Suns right 
Aſcenſion in o deg- of Taurus: Bur here youarc ro | + 
obſerve, that if the right Aſcenſion of the point 
ſought be in the ſecond Quadrant, Sm, then 
you are to take the Complement of the arch found 
co 180 deg: If it be in the third Quadrant = m 2, J 
adde aScmicircle to the arch found ; bur in the laſt 
Quadrant, ſubſtraCt the arch found from the circle G 
360 deg+ and you ball have the right Aſcenſion de- ; 


4. Es - 3 ; 
dew © 


ol 
ſired. g 
Ex emple 2: The Sun ia & 60deg. from the Equi- 
no&iall point =;  , 
As the Radius 90 deg. 10,00009 1 3 A 
To the tangent of 60 deg. 10,233856 Þ 
Sothe co-fineof 23 deg. ;x min. 9,96233 # p 
To the tangent of 57 deg. 48 min: Cools 4 33 r 
Now the Complement hereot ro 180 deg. is 122 | -D 


b AGEYV repreſent rhe 
= Weridianz EMS the 


| Sphere, & the aſcenſ1on 


| Zquator, A T the poles 
{ Elevation, B C the Suns 
” Dcclination,D B an arch 
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. deg. 12 min- which is the Suns right eAſcenſion in 
 09l; 


Example 3: TheSuninm, 30 deg. from the E- 
quinoQiall point =. 

The work. is the ſame as in the firſt Example; 
therefore to the arch found 27 deg. '53 min: I adde 
a Semicircle or 180 deg. and the ſum 207 deg, 53 
min- is the right Aſcenſion of the Sun ſought 1a the 
firſt point of Scorpro. 

Example 4, The ſuv in *:, 60 des. from the 
Equino@iall point Y. 

The operation is the ſame: with the ſecond Ex- 
ample, wherefore ſubſtratt the arch found 57 deg: 
48 min: from the whole circle 360 degrees, there 
will remain 302 deg: 12 min- which is the Suns 
right Aſcenſion in the firſt point of Aquarie: 


Faont LY. 


The Elevation of the Pole and Declination of the 
Sun beirg given, to find the Aſcenſionall difference. 


He Aſcenſionall difference is the'quantity or 
difference between the aſcenſion of any point 
of the Ecliptic ina right 


of the ſame point in an 


oblique Sphzrc: 
In this Diagram, let 


Horizon, G IM” the 


+ 3 
wn 


- "2 ONS 
T0 
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of the Ecliptic, D C the right Aſcenſion, 1 B the 
Amyplitude of his riſing and ſetting, 'M C the Af- | 
cenltonall diflerence. Vherefore inthe reftangled 
ſpbericall Triang'e B C Mare known(1)the angle 
B MC the Complement of the Poles Elevation, 37 
deg 30 min (2) the Suns DeclinationB C 11 deg 30 
min. Hence to find the Aſcenhionall difference MC | 
J ſay 
As the Radius go deg 10 00000 T 
To the cotangent of BMC 37 deg 20 min Io,11502 
So thetangent of B C xr deg 3o min 9,39846 
Tothe fineot MC I5 deg 22 min 9342348 


PrxoBL. V. 


The Suns Right Aſcenſion, and his Aſcenſionall dif- 
ference being given, 10 find his oblique Aſcenſion 
and Deſcenſion. 4 


jp AQ O ER? 


A ans a ct FPY*Y pon, wn, hoy fn 


"47" O performe this, you muſt obſervethe two fol- 
«& lowing Rules. 

1 If the Suns Declination be North, you muſt 
ſubſtra& che Aſcenſionall difference from the righr 
Aſcenſion, and the refidue will be the oblique AC- 
cenſ10n, hut it you adJe them together, the ſum 
will be the oblique deſcenſian. 

2 It his Dech:nation be South, adde the Aſcenſi- 
onall difference and right Aſcenſion together, the & 
ſum will be the oblique Aſcenſion,but it you make Þ 
SubltraCtion, the remainer will be the oblique Def 
cenſion. s 3 

Suppoſe the S#» be in the firſt poinr of Taxrus, his 
right Aſcenſion (by the*third Probl.) is 27 deg $3 Þ 
min- and bis Aſcenſionall difference (by the 4th) Þ 


ns | 


. 
"oo ON TOI ooo YY wY * TOY 
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is 15 deg 22 Min» therefore (according to the firſt 
Rule,becauſe his declination isNorth jthe difference 
ot them 12 deg 31 min. is the Suns oblique A(cenſiz 
on, & the ſum of them 43 deg. 15 min,1s his oblique 
Deſcenſion; 


ProBL. 1X. 


To finde the time of the Suns riſing and ſetting » 
with the length of the Day and Night. 


Ind the Aſcenſionall difference by the 4 Pro- 

blem , which convert into time, allowing 4 
min. of an-hour for every degree, and 4 ſeconds 
for every minute, and the ſum of hours and min. 
{0 found, 1s the difference of his rifing or ſetting, 
before, Or after, rhe hour of ſix. Therefore when 
the Sun 15 in the Northern fignes, addec the ſame to 
{ix, and the aggregate is the (emidiurnall Arch, or 
time of the Suns {ctring ; bur it he be in the Souths 
ern {igns, make SubſtraQion. | 

Thus 1Þ the former Example, the Sun being in 
odeg- of Taurw,having 11 deg.30 min. North De» 
clination, his Aſcenſionall diflterence is found by 
the 4th Problem, 15 deg. 22 min-which converted 
income (as is above ſhewed) maketh 1 hovr, x 


min. 28 ſe. and becauſe rhe Sun is in a Northern 

ſign, Igdde the ſame to fix hours, and the ſum 7 
hours, 1 min: 25 ſec- 1s the time of the Suns ſetting, 
3 when heenters ſaxrms, in the Latitude of 52 degrees 
2F and a balt, whence it follows, that he riſcth at qa 
F ciock, 58 min, and 32 ſe. that the length of the day 
$ is i4 hours, 2 min. 56 ſec. and the leogth of the 


3 oights bours, 57 min, 4ſcc- 


PROBL, 
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PrROEBE. VII. 


. The Elevation of the Pole, and Declination of the 
Sur being given, to finde bis Amplitude of Ri- 
 * fing and Setting. 


I the right angled Sphzricall Triangle BCM of | 
"*the gch Probl. having the angle B M C the height 
of the Equator, 37 deg, 39 min. and B C rhe Suns 
Declination in o deg. of S, 11 deg. 30 min, his 
" Fmplicude M B may be thus found: 

es the fine of BM T 37 deg: zo min. 9478445 


' Tothe Radius go deg. 10,00000 
$0 the fine of B C 11 deg; 3o min. 9,29996 | © 
Tothe fine of M B, 19deg. 8 min: DSIS5E IF o 
Pxoz:. VIII. 0 


The elevdtion of the Pole, and Declination of the Sun be- | L 
« Ing given, to finde the aff quantity of Twylight. 


JN this Diagram, let LGMK repreſent the meri- || thi 
dian, GAH the Horizon, L the Zenith of the | 20 
' place, Hthe Nadir, R | wi 
A K the Equator, P the | 52 
North Pole, O the Suns 
place.in the Summer, XO 
the Depreſhon of ghe Sun 
under the Horizon, 18 ; 
H deg- when the day light 4 
is firſt of all ſaid to bre ak*Woi 
torth: " Bio 
Now let us ſuppoſe; ini 
the Latirude of 5 2 deg. & Wn 
a half, tho Sun beino., » 2Iigle 
havi gm 


bon, 
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I -having North Declination 11 deg. 30 min, we ſhall b 

Þ thea have in the Triangle O ÞP L all the fides 7 

oiyen;to find the angle L P O, therefore, work thus: boy: 

1 PO 784. 20' com: of © decl.S. g,99119 os 
S1 &53 p L 37 3o com. of the Ele:S, 978445 


Difference 4I - © 19,77564 —1 
BaſeLO 180 o- | 20,00000 -»- 2 
Sum 149 oSemiſum.74d- 30"9,98391 G4 - 


Difte, 67 0 Scmidifte, 33 39 9,741895 


£ 9.72580" -#* 3 
19,95016 -=4 

eArch correſp. 70 d. 46 m. The half 9 97508 

Whoſe double 141. 32 is the angle L PO, which 
converted into time, maketh 9 hours, 26 min. 8 
ſe, which is the time of Twilight, or Day-light 
ending, when the Sun enters T7 «urws, in the North 
Latirude of 52 degrees and a half. ſy 

Bur if it be required to find the time of Twilight 
when the Sun hath South declinationghen ſubliradt 
the quantity of the Suns deprefiion under the Hott 
* | 20n,18 deg. from the Q1adrant 90 deg- and there 
 Þ| vwillremainethe diſtance of the Sun trom the Nadir 
72 deg. which done, the 
operation will(in 2 man- 
ner) be the ſame as be- 
fore. 
$ £xample,CLet un! (uppole 
Wie Sun be 1a the oppolice 
2Fdoiacco rhe former, v. 
"Fit 911, having South de- 
-F6ination 11 deg. 30min. 
Fwhetetforec in the Trian- 
8c 2X M1 wehaye given 


* 4 


UMI 
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(1)ZX the comolement of the Suns declination7s df 
30m. (2) X 4 the diſtince of the Sun trom che 


Nadir,72 d. (:) 3 4 the Complement of thefſ 


Elevation, 37 d. 30 m- hence to find the angle, 
YZ M the work will ſtand thus, 


Sides ZN 78d. 3o'com-© decl. S. 9 99M Rad 


ZM37 30 com. Eleva.s. 9 78445 


Difference 4l O 19977564 es. | 
' BaſeXM 72 © *  20,00000 === 2 


Zumme 113 o ſeri. 56d. 30, 9,92IT10 ads 
Difference 31: _. o ſemi. 15 30 9,4269 C , 


Rm 


9,34800 — 3 
19,57236 — 4 


EERIPnt——_— OOO _ 


Thecorre. arch 37 d- 40 m- The hal. 9,78618 


Whoſe double 75 d. zo m. is the angle e MZ Xx, 
which intimeis 5 hours, 1 min. 20 ſec. for the time 
of day break, when the Sun enters m, inthe Lati- 
rude of 52 deg- and a halt. 


: | P ROB L» Xl. | 

The Latitude of the place, and the Suns Declination 
being given, to finde the time when he will be Eaff 
or Weſt. 


ridian, F G the Equinottiall, B D the Horizon 


Ii Nchis Diagram, let A B CD repreſent the Mes I 
H 


3 ny S: 
= 


NK anarch of the Suns Meridian, AZC the 


verticall circle of the Eaſt and Weſt paints, ENM: 2 


a parallel. of Declination, and laſtly , the angle 
AHg 


o 


t  W 
T4 


U 


| m, and its requi- 


when he will be 
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AHN, anarch of | ; 
S ctheEquino&ial; FP 
TS is theterm deſired. 


Ler us ſuppoſe 
theSun in 0 Gemiri, 
having North Des 
clination, 2a d. 13 


red to find the time 


due Eaſt or Welt 
in the Latitude of 
52 deg- and a half. 

Therefore in the 
rightangled fphericall Triangle A H N are given, 
(1) A H the Complement of the Poles F'evation, 
37d. 307 (2) H N the Complement of the Suns De- 
clination, 6g d. 47, then I ſay, 


As the Radius I0,0000@ 
To the Cotangentof HN 69d 47 m. 9,56615 
Sothe Tangent of A H 37.4. 3o m. 9,88498 
To the fine of AHN73d. ;z5 m- 9,45113 


_ Which reduced into time, giveth 4 hours 54 m. 
20 ſec. ar which moment in the 4fternoon, the Sun 
will be due Weſt; and Jaſtly, if you ſubſtratt the 
hours and min, thus found from 12, there remains 
«th 7 hours 5 min- 4c ſec, for the time inthe mor- 
ning when he is due Eaſt, 


PRoBLt. Xo 


Th* Elevaticn of the Pole, and Declination of the 
Sun being 2tven, to finde the Suns Altitude whey 
he cometh to be due Eaſt or Weſt, 


JN the former Diagram, the Suns Altitude when 
he is due Eaſt or Weſt, is ſhewed by the arch NZ, 
wherefore in the. Triangle ZQN we have given 
(x) the Suns Declination ino 1, 20 deg. 13 min 
(2) the angle of the poles elevation N ZQ 52 deg, 
3o min, hence to finde his Altitude Z N, I (ay, 
 Asthefine of the angle QZN 529, 30 m, 9,89946 
To the radius 9o deg, I 9,00000 
Sothe ſincot the © decli, QN 20d,13 m, 9,53 $5: 
To the ſine of his altitude ZN 25 d, 49 mm, 9,63908 


PrxoBL. XI. 
The Elevation of the Pole, and Declination of th 
, Sun being given, to finde theSuns Altitude atth, 
© hour of (ix. ; 


f 


JN che diagram of the 9th Problem , we have 

known, in the triangle A IH (1) the complemen 
of the poles elevation A H 37 deg, 30 min, (2) tht 
complement of the Suns declination H I 69 degi 
47 min, Hence the Hypotcnuſe A 1 is inquired 
therefore 1 ſay, F 


As the radius 90 deg, : 2008 
To the coſine of H | 69 deg, 47 min, \, 95539 
30 the coli 1e of AH 37 deg, 3o min, 9,3 999086 
To the coſi 1c of AI 74d8, 5 min, 9,43 80 


Wh e 4.4 
& = 
FF 


UMI 
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W hoſe complement I O 15 deg, 55 min, is the 
Suns altitude at the hour of fix, when he enters 
Gemini, inthe latitude of 52 deg, and a half, 


it 
is | PrzoOBL. XIL. 

' The Latitude of the Place, and Declination of the 
" Sun being given, to finde the Suns | Azimnth at 
L, the hour of (ix. | 
en 


o ]N the rightangled ſphzricall triangle A HI of 
the laſt diagram, we have known (1) AH the 
complement of the poles elevation 37 deg, 3o min, 
47 (z) H 1 the complement of the Suns declination 
0 69deg, 47 min, Hence to findethe azimuth of the 
54] Sun at the hour of fix, repreſented bythe angle 
uf} HAI, Ifay, 
As the radius go deg, - 10,00000 
To the ſine of A H 37 deg, 30 min; 9.78445 
So thecotangent of H I 69 deg, 47 min, 9g,56615 
To the cotangent of H A l 57 deg, 22 min, 9,35060 
W hich is the Azimuth of the Sun from the north 
part of the meridian, at the hour of {ix, when he 
enters Gemini, inthe North latitude of 52deg, and 
a half. | 
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PhoBL XILTL 


The Etvation of the Pole, the Declination of the 
San, and his Diftance from the Meridian being 


given, to finde the Suns Altitude at any time | 


alfi gued., 
Inthis Probleme are three Caſes, 


1 If the Sun be inthe firſt point of Aries or Libra, 


NN this Diagram, let P MR, reprefent the meri- 


dian, A ZO the Equator, M Z R the Horizon, H Þ 


the place of che Sun, A H his diſtance from the 
meridian, which (for 
— 4%: Up Example ſake)let us here 
ſappoſe to be, 2 houres, 
or 30 degrecs, 
Wherefore in the Tris 
angle PAH we have 
given( 1 )APthe diſtance 
of the Zenich from the 
Equator, equall to rhe 
Poles Elevation, 5 2 deg. 
_ 30 min. (2) AH the 
diſtance of the Sun from the meridian , 3o deg; 
hence to finde the Suns Altitude L H, I ſay. 


AS the Radius go deg, - YO,coo00 
Tothe Coſine of AH 30 deg:o min. 9493753 Þ 
So the Cofine of A P 52 deg. 30 min. 9,7 844512 : 


Tothe CotineofP H 58deg.rr min. ,72193 
Whoſe Complement LH 31 deg: 49 min. is hz 


uns Altirude required. | 


Sccondly,when the Sun is in the Notth Signes 


Sx Sm I; 
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In the Diagram annexed let GL Z R repreſent 
the meridian, A E C the EquinoQiall, F the Noeth 
ole of the World; LER the Horizon, G the 
; enith , B H Da parallel of the Suns Declination, 
? HO the meridian of the Sun, BH BEHerhe 
+ | diſtanceot the Sun, from the meridian of the place; 
 O H the Suns Declination 
North, GF the Comples 
ment of the Poles Elevari- 
on, | 
L Let it be required to finde 
the Suns Altitude at g. of 
;. | the Clock before noon, 
4 | when be enters Gemins ,, 10 
ic | the Norch Latitude of 5 2 
r | deg: 30 min. whereforein 
-e | the triangle FGH we 
p, ave known, (1) GF the | Bp 
Comp'ement of che Poles Elevation,z7 deg. 30min, 
is | (2) F Hche Complement of the Suns Declination; 
« | 69 deg. 47 min«(3)the comprehended angle GE H, 
.e | the diftance of the Sun from the meridian 30.deg:- 
ne | hence: to finde GH, and canſequently the Suns 
ic | Altitude N H, I ſay, 
(1 


, As the Radius 9o deg. I 0,00 009 
Tothe tangent of F G 37 deg.zo thin; 9$,88498 
50 theColine oftheangle GFH 30d.0 Mm. - 9,993753 
 Totherangentof F K 33 deg. 36 min. 9, 82251 
& From the Complement ol ther Suns Declination 
I FH 6gdcg 47 min. ſubſtra&FK 33 deg- 36 mins 
; & there remaines K H 36 deg. 11 min. © 


” "F 3 
"* RT: 
Y N *% 4 


Rs 3 
—R5 


G. 
FI 


T FINESSE |S 5. IRS i 
Asthe coline of FK 23 deg. 36min.  9g,9206q + 
©Td the coſine of G F 37 deg. 3o min: 9,389946 
\ Sothe cofineof KH 36 deg. 11 min. 990694 


$4321 | 19,80640 | 

'To thecoſine of G H 39 deg. 45 min. 9,88580 } 
Whoſe complement N H 5o deg: 15 min. is the 
Suns altirude above the Horizon, at 10a clock in 
the morning, orat2 in the afternoon, when he en: 
rers Gemini, inthe latitude of 52 d: and a half North: 
Thirdly, when the Sun is in the Southern Signs, 

=m7WwvaXk _ | 
Suppoſe the Sun in the winter feaſon be in the ops 
polite point cothe former, having Southern decli: 
| ; nation 2p deg. 13 Min, 
and be alſo diſtant from 
the meridian 3odegrees, 

therefore in this dia- 
oSram., we have given, 
1n the obliquangled tri- 
angle GFH(1)FG as 

before, 37 deg. 30min, | 
(2) FH 110 deg. {12 mi, 
the ſum of theQ uadrant 
added to the Suns decli- 
KY nation(3)the angleGFH 
39 degs Hence to find the Suns Altirude N H, 1fay 

as before; 
6 


As the radius 90 deg. | 10,00000 K. 

Tothetangentof F G 37 deg. 30min. 9,88494 Þ 

So the coſine of theangle G FH 30d. o m: 94937 53% 

Fo the cangent of FK 33 d. 36 nz as before 9,8225t 

From the atch FH x1odeg, 13 min. ſubſtan | 
ar 


he ilk... moods as oo. 
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ireh FK 33d, 36 m.and thery reſts K H 76d.37 m I 


'2 
As the cofine of F K. 3 3.deg. 36 min. 9,92060 + 
To the calineof G.F 37 deg. 30 min. 989946 

So the coſine of K H 76 deg. 37 Min» 9136448 

| % \. 19,26394 

; s 9 , n :t CI 

To the coſine of G H 77 deg. 16min. 9,43 343, 

Now the complement ot G H is. NH-12 d, 44 me 
which is rhe Sans Alcitude required. 


PrOBL. NIV. 


| The Suns Altjtude, his Diſtance from the Meridy 
, .. an , and Dedlination being given y to finde bib 
: Azimuth, 

1] | JN obliquanguled ſphzricall Triangle GFH. 
4 of the ſecond diagram of the laſt Probleme, we 


s | hive known .(1)G Hrhecomplement of the Suns. 
| alcitude39 deg, 45 min, (2) the angle GF Hthe 
; | diſtance of the Sun from the meridian 3odeg, (32 
i: | FHrhecomplemient of the Suns Declination. 69 ds. 
i. | 47 m, theato finde the-Suns azimuth, I work thus: 
4 | Asthe fineof G H 39 deg, 45 min, ; . ., 9,805%0 454 
To the fine of the angle G FH 30d, o m; 9.6989 "(4 
Tothe finc of F H69deg, 47 min, . . 9,9723S 24 
"3, , : . 0 T I9,671 35- 
$Tothe fine of F G H che Suns azimuth, 9.86555 
FT. 47 deg;' 82 min, 


ye row; 
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an bebo Fe fy: | 
E1 ; \ P K 6] B, Le X Y. 
The Poles Elevation, with; the ' Sury Altitude, and 
- Dedlination given, to- finde the Suns Azimuth. 


FF the obliquanguled triangle G H F of the 1 3th 
robleme, ſecang;example, the complement of 
the Subya kitpudp' H is39 degs. 45 min, the com- 
plement of the Suns 'geclination F H 69 deg, 47 m» 
and the complement of the poles clevation , G F 
37 deg, 30 min, which-known, you may frame 
your operation thus.” * | A 


SH" y9 deg," 45min 9,80580 

Sig:sS 7 | 

ds) Ge 97% +30,» 9578445 . 
Difference 2 I5 19,59025 — 1 
BaſcFH , 69 + 47 20,00000 —- 2 |} 
Sum ;' 72 oo  9Pe09d «de 


Difler, '. 167 | | 34ſemi,33 46 9,74493 


19,51432 ——3 , 
a: L9,92497 —— 4 
The corrcſpon, arch 66 d, 24” ,— 996203 
\W hoſe double r32 deg, 48 min, is the angle 
FG H,-nowthe complementrhereof 47 d, 12 min, 
15the angle B G H, which 1s the $uns azimuth, as 
bctore. | 


Onto theſe uſefult Problems of Aſtrenomy Xe ſhall 4 ; 
annex ſome others of Heryol ogiogrdphy , wherein Þ * 
(though it) 4 not our intention in this place 40 i 


treat of the while Art of Dialling, yet) we ſtall" 


 ufaall forts,” which are the 'Borfzomall, the Dire 
North and South, and the Ealt and. Weſt planes, 
together with the eret4 North and South "Plants, 
declining Eaft and wrt 20 any Declindtidittven, 


accortling to' the projedtivn-f the Sphabe, *; | N 
. f 5 ighes * | 5a 


Piosk.. AVE -- 
To diſevibe ' the Horigontall Dlalk.”**. © © 


a [1 


) Irſt we ſhall begin with the Hotizontall, which 
"1s fich a Plane, as'is parallel to rhe Horizan- 
tall circle. of the Sphzre,/ whoſe poles lye di- 
rely inthe Zenith and Nadir of the place of your 
habication, | 
Before we come to the calculation of the hour- 
diſtances, draw the meridianlineC A B, and croſs 


the ſame with the line DE, art right anglesia che 


point A, which intcrſetion muſt be the ceatre of 

your Diall, and the line ſo drawn, viz, D E, is 

the 6 a clock-line, then to draw the other hour- 

lines, ſay, 

As the radius isto the fine of the poles elevation; 

So is the tangear of che hour-lines at the pole; 

To the tangent of rhe diſtance of the hour +from 

the meridian. | 

Let the queſtion be to ſupputate the diſtance of 


I 2 the eleven, or one a clock-hour trom the. meridian” 


"F 1a the latitude of 52 deg, and 3o min, therefore ac- 


| cording. to the lermer analogie, it may thus be 
a 14 ; | 


4 
22%; 
- 


+ 
% 
4 4 4 F ; » 
_ 24 a2 5 
. . 7," 5+ $.: 
2) AL o 
= 5 
my vs 
© 
os, % % 3 ILY 
” ef PR 
F 


ſoew my Surveyar, how he may deſtribe, the moſt 


Radius } 


q 
by 


OS > WP via oe AT ERECT ITY be x; a B+ © bt RS % 4 hae ws 4 hs bis: 
; 2d &% . agarh.) E F , oT WW oo»; £ =o 4 BID 0 OW i . \ 2a *H E7V 
Tx " > þ - 4 ' Lab 
-* hi > Fy 2 * GE 
bm: \ L w . an. \ q => p 
3 : - Y ; k, » 5 - \ 
A J | a F4 A a = 
b - 
E Ls 
6 


Haces 90 Ft ' T0,00000 
Sine the po Xo KDE 2 deg, 30 min, 989946 
Fangent ofhe equinoQiall diſtance of x hour trom 

"the metidian1 9442805 


5 I5dep. 
Tangent of the om the meri.12 d,o'g,32751 
: this manner may you finde the diſtance of 
2 arid 19 pt checlock, and of z and g of the: clock, 
a"d ſoof the reſt ; only you areto remember, thar 
the cquino&iall dj ſtance of 1 aclock, is 15 deg. of 
2aclock zodeg. of 3 a clock 45 deg. of qaclock 
« eyes of 5a clock 75 deg- as in — 


ELM: 3 


SI" 


| The ditance of the aide Keep NY the meridi 


ing now found, you may project them oth 
bemer Scherne ths, £, 8 


The 4rt' of SURVEYING. '- 29g © | 
- Take with_ your 


EY 


> % 1 Hours | Equin. | Hour, | compaſles 60 deg 
| | 1  diſtans. | arches | fron 2 | line & 


| chords, and with the 


tx 72 ©] O O Dn, KISS 

II | Is 0oO|12 o| fame extent, ſetting 
lio 2130 olz4 373 92 footin the cen» 
> alas al3s 26| tre A,with the other” 
8 4 60 ojs3 57 deſcribe the' circle 

| » 3195" -ol7r 20 D OB, which done, 
51 00|: of ''s rake from the ſame 


4 - ——- icale of chords, all 
rhe hour diſtances ,; 
and placing one foot of. your compalles 'in Q, 
(where the circle interſes the meridian) with the 
other ſet our the hour diſtarees before found by: 
{. calculation, both waics upon the circle D © E,then 
drawing ſtreight lines from the center A, 'to thoſe 
} Fricks inthe circle, you ſhall have the true hour- 
ines deſired; | | 
Latly, from the ſaid line of chords, take the - 
| polegelevation 52 deg, 3o min, and ſet it from 
toP, drawing the {prickc linc A P H, which ſhalt © 
mm the upper edge, or height of the ſtile; ſo 
will Z A H be therruepatcern of the Cock,or Gnos. 
mon of your Diall, which eac& at right, angles 0-. _. 
yer the x2 a clock line, and {o is your Diall finiſhed., * 


% 
_——— — 


Pxozt. XVII. 
$70 deſcribe the Ere#, Dire? North or South Diall. 


TPHe making of this differs very little from the 
WAorizontall, ocly there in the calculative part, 
du tc ok the poles eleyation, but: here you muſt 


rake 


.- 


: =7 
: $ x > 
*:./ * SETS 
- tree 
CI I Se 
"Foy = ON 
bw. non ATE HL *. 
LR. 2%, nz, F 
TOY —_ I Y _ 
<ABS AY 7: 3%" I. 


will appear by the following figure. 


© Letthe qucſtion again beto calculate the diſtance 7 


of even, Or one a clock from the meridian; in the 
faid latitude of 52 deg, 3 min. 

par br 5 BI The Calenlation. 

'As the radius godeg- 1 0300000 
To the coline of the poles cleva. 52d. 30% 5$,78445 
Sothe tangent of thediſtance of one hour from the 
' meridian t5 fg. 9,42805 
Tothe ran.of the ho.arch from 12,vi.9d. 16'9,21250 
* According tothe like order are the reſt of the 
hour arches found, as in the Soble, 
@ OE nf e diſtance of 
T1 Hour | Eq.Dift. 1 Ho-ar || thc hour lines from 


| 22 o ol o Tl the I2 a clock line 
| Ik x Is fe) | 9 16 being now found , 
10 2130 oli9 22| you muſt projet 
| 9 3145 v 3x 20 them into” the diall 
| $ :4j60 0146 zu! after theſame mans 
| 7 5 75 '] 66 I5 _ er} as we ſhewed 
l-6. G'wo O90. © in the horizontall, 


—— only for the hcjght 


han 


4 4 fo Z þ.. ” , 
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rake jts complement, and infert_ only 12 hours, as F 


3h | of the ſtile, you are 
fo take the romplement of the poles elevation, 
37 30 =; and then work as before, as you 
may tcey thisdiagram. | 


F.i gs as ©... T_T... 


—_—_ 


"0 


D $5 — 


.- Zi RE 


EF _"DLEASIISLT 3 -> 


. PxronBL, XVIIEL 
t To deſcribe the dire? Eaſt or Weit Didll. : 


U and this diall may moſt exattly be 


CapaGicics. 12 
; - Lettheſubſtilar line (which ſtands in the line of 
1x) makcanangle therewith, equallto the lacirude 
of rhe place, as6.C B, fo that irmay poinrexaQt 

; the pole of ther World then'from-the 'point C, 
draw the line H C K, at tight angles to the 6a 
Snck Linc. Next upon C, as a center, deſcribe n 


—— 


> | Elf drowthe horizoncall line ofthe plake A'B; 


a linc of Nawrall Tangens, bne we ſhall: ped | 
you that way which is more caſie, and fictingall 


« » 
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circle, whoſe radius ſhall be jequall tothe height of 


theſtile G F, which prick off from O to E, from 
FtoD, from Bro G, and from Gtwice to K. Laſtly 
lay a ruler from P toD, and it will interſe& the 
line H K in the point R, where make a prick for 
the 7a clock line. Again, lay the ruler from P ro 
E, and you ſhall find it rocurt the line H K in'S for 
the 8a clock line. - Theg aclock line is at.the point 
F, the zoa clock line at the point G, andthe ria. | 
Elock line at thepoint K ; then from every- of the 
faid points draw lincs parallel to the ſubſtile, or + ! 
hour line of 6, and you ſhall have ſix of the hours 
lines inſerted. - Laſtly, make the hour lines of 5 and 
4 in the morning, as far diſtant from the ſubſtile 
rowards the left hand, as the. lincsof 7 andiSkwite' 


" The Artof URVEYING. ogg |: 
| fowardsthe right,and then is your diall compleatly _ 
F *kniſhed ; only remember to'fer your Gnomon e- 
eRover the line O Þ- Sf Iu 


Px 9) B Le | XIX. 
To finde the Declination of a Plane. 


JF the plane whereon you are to make your diall, 
behold neither the Eaſt, Weſt, North or South 
points of the World; bur decline therefrom, then 
jt will be neceſſary ro ſhew how tq finde the declie 
natioh thereof , which may be obtained feverall 
waycs, both by the aſſiſtance of inftrumengs, and, 
other wayes. Firſt, it you have no ioſtrumeor, 
yoy may take a plain board, having one ſtreight 
fide, which apply ro.the wall where you intend to 
| fer your diall, where fix it Horizontall, as neer as 
you can, then about the middle thereot fet onefopt 
of your compaſles, and deſcribe a circle, inthe cen- 
tre whereut cre a wyer of a convenient lengrh 
which done, obſet ye io the forenoon, when the end 
* | of the ſhadow theredf roucheth the ſaid circle, 'and' 
! there make a prick ; and inthe afternoon; 'when 
the ſhadow of the top of the wyer returneth ro the 
\ | ſamecircleagaio, make anotherprick therein,then' 
with your compaſles mea(ure.the middle between 
theſe rwo pricks, and there make a mark, then 
$3 from the wyer, or centre, to that mark, draw-a 
& ſtreight 1;ne, which ſhall. repreſent the meridian. 
+ Next from the wycr exrcngenother livenfirongh = 
the circumlcrence of the ſaid circle, ro make' right 
angles upon the plane , or ſtreighr edge of your 
board, which line may be called zhe azis ar pole of 
theplane.. * Laſtly, the diſtance of theſe two pricks 
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| in the cixcamference of the circle,: is the rrue declt: |," 
nation of the plane, which you may know ar firft F 
ſighr, whether it be North or South, 'by ocular in- } 
ſpetion only. | Fo! 
Example, let-SNDE repreſent the face of the ' 

plain, whereon Tam to make my diall, ro which I | 
apply the ſtreighr edge of the board DE, as in this 

Figure. Then | ** 


S | —_ 
WO NZ our the 

E > [D middle of the | | 

Pe | board DEVQ, b 

;& | " viz, ,atA,1 (er: he 


\ | 
| one foot of my 
compaſles, and ſt 


| with the other | 

G | (opened 60 , 

| cg. upon my | 

V Hy 'Qlincof chords) on 

I deſcribe the circle Z B H C, in thecentre where- | np 
of A, T ercfta wycr, as AO, which done, I finde | 


by obſcrvarion, that the ſhadow of the top of the |. 
wyer, toucheth the circle"in the forenoon, at the | = 
point B, where I makea lictle mark. Likewife! 
obſerve in the afrernoon, thar it roucheth the faid 
circle in the point C, then  meafure their diftance 
with mPeomgethes, and ſer the half chereof from 
B, or C to X, and porwirn te line with my ruler 
from A'to X, we ſhall have the meridian lincKAX 
exa@ly deſcribed. ' ' | Ln * "& 
_ Laſtly,opening my compaſſes,1 rake the diſtance 
A X, which I apply to''my fcale of chords, and; 
find the arch thereot 18 deg. 10 min. and ſo muglt 
is the declination of the plane E D N'$, which your 
may fee by che meridian line K X, is tow ds._THe. 
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Þ} Weſt;., This then is a South plane declining Weſt, | 
$18 deg..19 mn. js. 
{ Although this way of finding the declination of a+ 
1 plane, is moſt caſie, yet becauſe it requires obſerya» 
F tion hothin the forenoonand afrernoon, «ſo thatit. 
1 cannot be effe&ed without ſome conſiderable time, 
I ſhall now ſhew you another way. or two, how- to- 

| performe the ſame at qne obſeryation. 
| | Odberwiſe, « -Y 
' 1 Again, you may finde the declination of on | 
| plane by the Suns Azimuth, for if you take his al-_ 
| ticude by a quadrant, you may by the 15 Probleme 
hereof, calculate his Azimuth ; and at the fame in- 
ſtant, apply one edge of che quadrant to the plane 
that the limb theregt may be towards the Sun, then 
placing the quadrant as neer levell as you can, hold 
up a thred and a plummet, in ſuch wiſe, that the 
ſhadow, of the thyid way fall upon the centre and 
| limb of .the quadrant, then will the ſhadow ſhew 
npon the limo haw many degrees the Sun is diftanc 
from that fide of the quadrant which repreſents. the 
| aris, or pole of the plajn, which may be called the 
diftance of the Sun from the pole of the plain, ; 

Again, at the ſame inſtant obſerve the Suns altis: 
tude by your quadrant, by which you may get his 
4azimuth from the. South point, as is ſaid before...” 
Then to finde the declination, obſerve the two fol-* 
lowing rules- 
| 2 1tthe ſhadow fall between the South, and the 
-;*Fperpendicula ride of the quadrant; that repreſents 
- axis of the plane, then adde the diſtance of the 
from the pole of the plane, and hisazimuth tro» 
fer, the ſum is the declination of the plane, 
wick is. upon the ſamecoalt the azimuth is, as for 
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| Let us fuppoſe the Horizonrall diſtance of the | 
Sun fcom the pole of rhe plain be 20 deg. and the. 
Sans azimuth fron 'the South be 42 deg, therefore | 
from hence to. flnde the declination, I'defcribe the" F 
circle BP CM, whercupon'1 draw the diameter * 
BAC , repreſenting the Horizontall line of. the 1 
plane;'and crofte it at right angles in'the centre A, 
; PREY with the diameter M AP; 
which repreſents the 
lc of the plane." Then 
with my compaſſes, Þ | ; 
take from the: Scale of | c 
Chords, the Horizontal, | 4; 
diftance, or diſtance of | | 
the Swnfrom the pole of | x 
the plane 20 deg. and fer: | pc 
itfrom P to G, and then | {6 
from GtoS, (et off the: ra 
| = Suns azimuth- 42 deg;' | ax 
which done; draw the diameter SV, and crelfe ut fy 
at righr angles with the diameter E A W, fo will © t59 
- repreſentthe South, N the North, E thc Eaſt, and [wa; 
W the Weſt. - Now foraſmuch as the line of the 
ſhadow of the thred G A,falleth-berween Þ the pole þ 
of the plain,” and S the South point ; therefore accor- 
ding tothe former rule,] adde P Grhe'Suns diſtance” Þ 'a 
From the pole of rhe plane 20-deg. ro£5 S the Suns: fate 
azimuth'42 deg: and the ſum PS 62deg. is thedes $$ 
clinarion required, which is towards the Welt, asher, 
the Figureir ſelf ſhewerh A. 

- 2; It the ſhadow fall nor betweetithe South and 
the axis of thc plane, then the difference of the dif 
ance and Azimorh is the declination of che plan 
4nd it the azimuch be rhe. greater of . che two, 4a 
plant declines'to the ſame coalt whereon. Wernal 


if 


IM. * 


®34 


L1 plane be raken in the afternoon 


vo mY - as 2 7 4-5, tr SER 2 


th, a, 


RS 
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4 neth to the contrary coaft to that whereon the azi= - © 


fall between P 


pole of the plane, there- 


'ISun from the 


® Y 


muth is, but if it be the lefler, then the plane gecliz 


muth-is, as you may ſce by this cxample, © 
Admit the Suns diftance from the pole of the 
70 deg-.:and the 
Surs azimuth from the South be then. gi . 44 deg? 
therefore as before, 1 draw the.circle 24 C PB, and 


*©1,F 


from P to H, I ſctoff the 
Sans -diſtance from the 
pole of the plane 70 deg- 
and from H to S the Suns 
azimuth 44 deg- now be- 
cauſe the South _ doth _ 

the pole of PT 
the plane, and H the diſt- 
ance of the Sun' from the 


tore ( accoreing to the 
rale) I ſubſtraft rhe Suns 
azimuch HS 44 deg. trom H P the diſtance of the 
le of the plane,and there remaineth 
SP 26 deg, the detlination deſired, which is to- 
wards the Eaft, as you may perceive by the Figure. 


"Ce 

uns; 
des! 
py | 
and 


*F 
$134 
\ 


{cgrees- 


Werctore ſhew how you may ſpecdily ftinde the de- 


So that this is a South plane declining Eaſt 26 _ 


| A third way, 

Although thetwo former wayes arcexaQ, ifthey 

fe bur warily performed, yet integard they cannot 
efteted without the help of bs Sun , I fhall 


ation of any plane by the Necdlc, whether the 

bc clear or not. 

Ipply the North fide of the inſtrument, whiercin 
Needle is placed unto the wall, and hojd it Ho- 
WAgy, as ncar as you can, that the Necd. e may 

_- have 
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havefree liberty to play too and fro, and when it J 
Rards, obſerve upon the limb of rhe chard, overt þ 
which ir moves, upon what degrce the. Needle F 

ſtands, for that is the dectination reckoned from } 
the South: | And if you would know the coaft, 
obſerve thar it the Needle ſtand npon the Eaſt fide 
the. meridian line, then is the declination of rhe 
plane Weſt, bur if it ſtand on the weſt fide the me-: 
ridian line, the declination is Eaft, according to' 
the quantity thereof. 


Pro B Lt. XX. 
To' deſcribe the North and South ere Declining 
Diall , according to Jts Declination Eait or Weſt, 


Icſt the declinertowof the plane whereon you is 
& tend your Diall, is to be ſought, as wasſhewed' } / 
in the laſt Probleme, which being attained, we ſhall 
came tothe declination of the Dzall ic felt: oh 
' Letusſuppoſc the elevation of che Pole ro be 52 


deg- 49 min.and the declination ofthe planc where- | © 
on l am to make my Dia!!, be 24 deg» towards the: ; 


Weſt(ſuch was one of the Dialls I lately made for 
the Right Worlhipfull Sr. Eraſmus De La Fountain, tl 
at. Kerby-Bellers in the County of Leiceſter) there- 
fore, becauſe the declination is Weſt, the ſtile muff 
ſtand on the Eafi (ide the meridian; or hour line of 
I 2, (but if the declination had been Eaſt, ir ſhoulay 
have ſtood on the Weſt fide thereof, ) But before w 
can com: to the calculation of the hour: diſtance 
there are three things to be known( 1)rthe tlevad 
of the pole above the plain, commonly calle$ 
h_ight of the ſtitce, (2) the diſtance of dawn 
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T {om the meridian (3) the inclination of the meti= * 


dian of the plane to the meridian of the place, 
| | The ( alcalations 


© (1) | 
F As the Radius 9o d: | 10,00000 
To the cofine of the elevation 52 d.go! 9g,78279 
 F Fo the coſine of the declination 24 Fi of 9496073 
- {| To the height of- the me 5 d. 38 9474352. 
i 2 FRI: 's + #:9 
As the radius god. 10,00000 
{ ſothe ſine of the Declination 24 d, 9,609J'1 


Fo the cotangent of the elevation 524-4 9,88236 
' Tothe rangent of the ſtubſtilesdiftance 94,49 16F 
J4 - from the meridian 17 d. x4” TEEN 

be. | (3) 

. | Astheradius god. | 10,00000 
+: | Tothe inc of the poles elevation 52 d.30" 9,90043 
4: Sorhe corangent of the declination 24 d:o' 10,35142 
11. | To the corangent of the inclination of the meridian 


29 d. 15 | 10,25185 
52 | Theſe rhings thus found, we ſhall nexr proceed 
ves | ©9 the calcularion of the hour-diſtances : bor firſt 


the-| Weare to conſider that the angle between the me- 
far.) fidians was found to be 29 deg. 15 min. and becauſe 
4in, | Fe hour of one js diſtant from the meridian 5 d+ 
ire. | and the hour of twe 3odeg. therefore 1 conclude 
"iſt che ſubſtile will fall between r a clock and 2:and iff 
of} fabſtrat 15 deg. frota 29 deg. 15 min. the remain». 
44.er will be 14deg. 15 nin. the diſtance of the 1 a 
$&Clock-line from the ſubſtile: WE 

, Again, The diſtance of 2 of the Clock from 
E meridian is 3odeg- from which it 1 ſubſtfatt 
eg. 15 min. the diſtance of the 2 of the Clock 
he ſubſtile will be o deg. 45 min. Theſe 
mfbcing now known, the reſt ot the houres are 
—"—* YL found 
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found by a continual addition of 15 deg. for every 
bour, (and for evety half hour 7 deg. 30 min, 8c.) # 
as by the following Table you may perceive. Laſt F | 
ly, to finde the diſtance of each hour-line from the F 
ſubſtile, we ſhall give an example for one of the Þ | 
clock, whoſe equinottiall diſtance - from the ſub. | 

following Table) 14d, and 15 m, 

The Calculation. 


As the Radius godeg. * 
To the fine of the height of the ſtile 33 d.z8' 9,74341 
So the tangent of the diſtance of 1 hour, from the 


ſubſtile 14 d. 15 min- 


8d 


{00k 9,40478 
Tothe rangent of che Hour-arch from the ſubſtile 
. Of 
After the ſame manner we have calculated the 
following Table, by which the Dial is molt cafily 
projeted; as we ſhall here-under ſhew- 


8 


39 
74 
59 


88 
63 
42 
28 


(a7 


8 


| Hour|Equ, Diſt.j Ho, Arch, 


59 | and from the moſt con-' 
; venient place thercof, 


j 
37 


21T 
I4 
Q 


Subſtile 


25 
53 
14 
37 
+l 
22 


|* the diſtance. of Wt 


10,00000 . 


9,14819 


Firſt draw the hori- 
zontal-line B C ( as in 
the following Figure) 


as A; let fall the-per- | 
pendicular A H, which 

ſhall repreſcnt the me- 
ridian line of the Plane. 
Then take 60 deg. from 
2 line of Chords, ang 
making a the center | 
draw the ſemicircle; 
BZC, In this cit6 
from ®toZ pricl 4. 
& ilcſrom.the neidig 


b - 
BE, L 4 
{KY 


Mc 
-*KY 
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| Which was found before 17deg. 14 min. and frony #7 
the ſubſtile Z, if the ſame citcle, I ſer off the height 
of theſtileto ©, 33 deg. 38 min. ſo ſhall Z-AOre- 
prefent the Cock of the Dial, ' Then from the ſame 
ſcale of chords, rake off with your corgaſles, rhe 


An Erett Diall, Neclioing from the South 
| | Weſtward 24 degrees. ©, 


- 3h 
Ke 
fl 


ſeyeral hour-diftances, as they are ready calculated 
in the Table, viz : 8 deg. o min. for one a Clock ; 1 7 
I dcg. 14 min. for 12a Clock; 28 deg-21 minutes fo®\ 
xleven a Clock, and (oof the reft, and prick rheny 
lown from the ſubſtile, in the circleBQ C, by kelp | 
Fyqur line of Chords. 1 aftly, draw ſtreight lines 
bazthe center A, to thoſe ſeveral points, and yoif 
tihave the crue hour-lines, which was deſired. 
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It is not ( I ſuppoſe ) expeted ,- that .T ſheuld 
here treat "of ' the whole. Art of Dialling, aczther was | 
# my intent ſo to do , but onely to fhew the making of þ 
thoſe that are moſt uſefull, wherthy my Surveyor (a: 
| efien as be ſhall have occaſion to make uſe hereof) 
may not be deffitute of a due and perfet? knowledge © 
herein, And now for his. further uſe and delight , 
I fall, in the ſucceeding Problems , briefly exhibit 
other Rules and Tables, to finde the juſt hour of the 
Day and Night, at all times, when the Aire is ferent 
&1d. cleere, | 


PaonBl.  XAL 


To finde the true boure of the Day by the ſhadow of a | 
Staffe  erefed perpendicularly upon plaine levell | | 
ground, where the Sun doth ſhine, the Stafſe being 
arvided into 10, 100, or 1000 parts. t 


His Probleme may beſt be effefed by the fol- | i, 
& lowing Table, which is calculaced by thefolu- | t] 
tion of .a plain ReQangle Triangle, according to} 
the firſt Problem of- the ſecond Bdok ; for we have 
given (1) the length of the ſtaffte A C 1000, (2)the ec 
angle of the Suns altitude B A Co finde the length: 
of the ſhadow A B« 4 


Admirt the Sun be in the firſt point of Gemini,alt 
at two a Clock in the afternoon , it is requireds 
finde The length of the ſhadow of the fallgy+# 
the thirteenth Problem of this Book, the Sung all 

_ 
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fide at the! ametime, is found-r5 
deg. 15 Min- repreſented by the Ans 
| le 'B A C, which known, with the 

T i#cngth of the ſtaffe B C, 1600 tofind 
' 1 B4, Tfay;' | SUI 252271 


, #F Asthe Radius 90 deg. I_R 10,0000 
To the cotang. of the angle BAC 50d: 15” 9,91996 
So the length of the ſtaffe BC 1000, 3,00000 
To the lengrh of the ſhadow BA 832 2,91996 


According to this DoQtrine was the following 
Table compoſed, which I ſhall here explain. 


Firſt, The Staſh, or Gnomon (of what length you . 
pleaſe)is here ſuppoſed to be divided into 1008 equal 
parts, and being ſer upright, the Table will ſhe 
\ C according t uns place) how many ſuch 
parts, the length of the ſhadow thereof is ro con- 
Y tain, at any hour of the Day, 

g Secondly; If the Staffe be divided into 1oo parts, 
the former figures, rowards the left hand, ſhew the 
length of the ſhadow, and the laſt figure, remain- 
- | ing towards the right hand, will tell you how much 
- | the ſhadow is above ſo many even parts, every ' 
of 100part being divided into t oz 
'Thirdly , But it the Staffe b: divided but into 10 

equal parts then the former figure, or figures , 
- towards the left hand, ſhews how many of thoſe 
L parts the ſhadow of the Staffe will yicld at each: 
M hour; and the two laſt figures, rowards the righe 
thaod, being diſtinguiſhed from the former by a 
Comma, or ſmall prick, will ſhew how much the 
Shadow is above ſo many even parts, according to 
the particion of cycry of thoſe 10 cycn parts into 
By X 3 100« 
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00: But if upon your Steffe of 10 equal parts, - 

- You ſubgivide cach part bur into 10 more ; 4 
will the firſt figure of the fraftion, next after the 
Comma, * gory how many of theſe ſubdivided } 
parts the ſhadow ſhall contain, over and above the * 
whole parts towards the lefr hand, Bur to illy- 
ſtrate and make this more clecre , I ſhall add Ex- 
umples next after the Table: ; 


S—_ 
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4 Table ſhewing the true Hour of the Day, by a plats | 
faff, dtvided into 10, 3 


parts. 


I00, & 1000, &qual/ 


$ | Before nog a it Io + TS 3 6. 7+ 
laGer oe (ent e ha la 1-17 6 18 
5 ©, © S|[ 554 605{ 750] 9 88/13 49119 25129 97157 29 
255 [557,608] 7549 92! 13 54119 34/30 1957.99] 
2010 | 562.613] 759] 9 99113 65119 47130 4759208 
1515 | 575] 525] 77010 12113 83/19 82/31 24/61 P50 
10 20 5 88] 639] 786119 3oj14 o$[20 20/32 o7j65 22} 2 
525 | $09! 66c| $0ogÞ10 56/14 41/20 . 
Tt oogA] 632 683] 832110 $414 $121 
25 5 6 61] 712] 863jtt 21 15 32122 
2010 6 92] 7 44 $ 97|11 61;15 91123 07 : 
1515 7 20] 7 $82] 938[12 12.16 63124 13939] 
IS 20 7 71) 823] 9 83]12 67,17 43126 26 43 © 19627 
5 25 818 872 IO 36113 33/18 40123 16'54 3 1/2 9900 
& 0 om| 869| 923/10 93114 04/19 48]30 35 62 3286400 
25 5 | 927] 9S$3|1159114 88/20 78133 16,74 29 
2019 | 9881046 12 31[15 80,22 25136 47,92 18 
1515 10571118 13 12/16 $7/24 o0[4o 74 19195 
1020 . j1s 32/11 96140218 06126 o5jg6 os 18171 | 124 
525 (121412 82.1501[19 43128 4553 13 39369 2 
\ 0 0 #113 031375161220 98,31 30Þ62 67 j 
2J $J I4 ont, 78 17 35122 73/3 72176 30 ® 2 
20jlo 115 09.15 92 1873]24 75 38 95197 32 : 
15j15  |16 26:17 18 20 26,27 0844 11113300 O 
10j20 + [17 57.18 56 2199129 8059 81129946 F 
5[2 18 95120 06 23 $8132 9059 23 E 
X Oo oO Mm 2052121 74 2607136 6470 85 4 
25] 5 [4% 1512352 28 40[40 $1 86 21 bs. 
20110 {23 96[25 52131 11145 g9 10988 I 
15115 [25 842757133 97451 7814513 * of 
40120 27 95 29 8937 1; 58 91 20815 N 
25 #30 05132 +4140 5c[56 7831358 | J 
ws of 0 7 32 1034 61/44 04]76 0082343 ; 
© 25k.5 [34 08136 $1147 62]36 32 | 4 
Re, 36 00139 14/5109[97 18 b 
w51S -..37 $3140 87/54 18110797 : 
LLO8D 29 01425256 5811725 * : 
= 39 7! {3 26,58 25112384 1 
FS 749 11/43 72,59 09112635 | I 
© iiirt, CO IPO Are ” - 


. 


by: 
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The Uſe of the former Table. 


 C' Eck the place of the Sun in the firſt or feeond F 
I Solomas, towards the left hand; and having 
divided your ſtafte into equall parts (as before was 
raught ) ſcr it upright in ſome plain level place, 
where the Sun doth ſhine, and then meaſure with 
your ftaffe, how many parts the ſhadow thereof | 
contains, which finde out in the Tableright againſt | 

he Suns place, and in the ſame Columne ovyer- 
head, you have the hour of the day. 


An Example where the Staff# is divided into 1008, - | 
8quall Parts. Y | 
Suppoſe that upon the tenth day of AZarch, when 
the Sun cnters Aries, I ered my ſtafte upon plain | 
levell ground, and fiade the ſhadow thereof torcon. 
” rain 3130 parts, (that is, three times the length of 
+ my (taffe, and13oparts more: )therefore ſeckin 
| in the Table for the number of the ſaid venteaaink 
o deg. of V Aries, I finde the ſame in the ſeventh 
Columne of the Table, under the houres of 8, and 
43 ſothar if the obſervation had been in thg fore- 
noon,it had been 8 a Clock ; bur it in the afternoon, b 
4 a Clock. , 


An Example where the Staffe is divided into 100 
equall parts. 


Bur if your Raffe be divided but 1nto 100 partsgþ 
and you finde the ſhadow thereof robe 313 of the; 
{ame parts in lengthy ſeek our the fame in the Fang 
ble ( lgpving our che laſt figure towards the th he, Ei 
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hand ) and it giveth the hour of the day, as bes * 


forc. 


' An Example where the Staff is divided tmo to e-- 
quall parts, | | 


Laſtly, If youg.ſtafte be divided bur into ro e- 
| qual parts, then rhe former figures diſtinguiſhed 
from the other two, towards the right hand, ſhew 
the length of the ſhadow, art the ſame time, to be 3, 
whole parts, and 3oparts of 100, or 3 parts of 10, 
that is, three times the length of my ſtaffte, and. 
$ one whole part, and ſomething above a quarter of : 
a part more: 
And if according tothis Example, the ſame day-- 
I ſhould ſer up my affe, and find the ſhadow theres | 
of to contain 62 whole parts, and 67, which is about 
: of a part, the Table will ſhew methat tis then 7 a 
c clock, if the obſervation be inthe forcnoon, or 5 if 
ic be in the afternoon, | | 
i "Thoſe that ſtand upon curioſites may uſe the firſt 
1 
1 


example ; but otherwiſe, tor finding the hour of the 
day, without ſenſible error, you may leave out the 
two laſt figures towardsthe right hand, if your ſtaff 
be divided but into ten parts. , 
But I need not ſpeake any further + to explaine 
this matter,ſecing the Table of it (elf is ſo caſle, that 
what is already (aid;may fnflice. And now havi 
ſhewed my Surveyor , how he may find the juſt 
+ hour of the Day, at ail crimes, by help of the Sun I 
\& ſhall here alſo ſhew him, how to finde the true 
Ebourc of the Night by the Moon, and Stars, when: 


By 


Mey arc ſcens 
P= Vie +4 4Þ dy 
Saad : 
bes, 7 #5@\ 


* my Bphemerides, where having foand their places, 


| 214% The Artof SURVEYING. 


ProBl. XXII. 


"To finde the juſt Houreof” the Night , by the [badow 
of the Moon, ona Sun Diall, 


His Probleme cannot be performed , without 
the true places of the Sun and Moon, be firſt 
known,thar & therfore,you may do it exactly 
the moſt certaine way will be, to have recourſe to 


and Right Aſcenſions,you are to ſubſtratt the Righe 
Afenion of theSun,from the rightAſcenfion of the 
Moon, (as I have there direfed) and the Remainer | 
will be the time of the Moons culmination, or com- 
10g to the Souch:' Or if youturato my Almanack, 
you have her ſouthing ready ſer down, againſt che 
day deſired, withour further trouble, Then repaire | 
toa Sun Diall, and note the Houre, as you doe by 
the Sun, and (ce whar the ſhadow wants, or is paſt 
the 12a clock-line, for ſo much ic wants, or is paſt 
the Houre, and min. of the time of her coming to 
rhe South, as you may perceive by this following 
Example; 

Oa the ſixth of eA=guſt this preſent year, I found 
by my Almanack, the time of the Moons coming to 
the South to be at 10 aclock and 27 min. in the 
evening ; and the ſame night, as I was looking on 
a Sun: Diall, (being then in Leiceſter)1 found the ſha» 
dow fall exatly on the hour of 10; that is 3 hours | 
ſhort of the 12 a clock-line : therefore from 1a. 
hours 27 min. I take 2 houcs, and there remains $8 
aclock and 27 mio: for rhe truc hoar af theaight, 
But if the (am? night the ſhadow had bzen 2 hours © 

paſt the 12 a<lock linz, then ir had beca a hoars 


F 
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paſt the time of her coming to the South ro hours 
27 Min, and therefore 12 a clock and 27 min; Af- 


ter the ſame mgnner may you findethe hour of the 


night at all times, when the Mogndoth ſhine: 
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To finde the true Hour of the Night by the fixed 
Stars. | 


A Soogh in the former Probleme you are. 


taught how to finde the juſt honr of the night 
by the ſhadow of the Moon, on a S«»-Diall, which 
»5 of excellent uſe, yer in regard ſhe is not ayes 
robe ſeen, I ſhall here ſhew you alſo bow to efte&t 


the ſame by the Stars, for which purpoſe 1 have ' 


compoſed the two following Tables; the firſt where: 
of ſhews the right aſcenſion and ſemidiurnall-Arch 
of 80 of the principalleſt fixed Stars - and the ſe- 


cond ſhews the Suns right aſcenſion every other 


day, from the year 1660,to the year 1680, 
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E A Table ſhewing, theRight Aſcenſion ,' and Setni- : 


The* in th 


a lt} 


- IR 


diurna!l Arches , of 80 of the principalleſt of rhe 
fixed Stars, which (wichour Senfible-errour)will| 
ſerveftrom the yegr 1460, tothe year 1680,” | 
x Richt Afcen.)Sem ; 
- Names of the Stars. { Ho. Min.Ho. Vin. | 
| Schodif\;n. Caſſoptia II | II 
Ec Southern Star A wWhales-taile | - * P34 F | 
” | The Star ia the Hexion of Caſſicpeia 37 Zee Not 
The Gprdle of Andromeda x = = 6 
The Kee of Caſſapeia - 2.407 of 
bl, Brzgbter Star #n the North knot of G kl . 45 | 
former Horne of the Ram, l 
whates Belly Pm Tons 11 36 | 4 1567 
Hindey Horn of the Ram | 371.9.499 
South foor of Andromeda "3. o- 4260 
Braght Stas in the Head of the Ram , 49 FROS | 
The middle Star in the Rams taile . 010i. 99 
Bright St inthe jaw of the Vhals 5 45 We] 45 
f ibe Head of Meduſa, : Algol ; 2 47 zol 
The Bright ide of Perſeus $ | 3-178 
| Thw hbdlicnet ofthe 4 Sears Plates [3 Bj 2: 35 
Narth Eye of tbe Bull 4 9 | Z. 46 
Sexh Eye. Aldebaran $ 717 7 
Is the root of the South born $4 3047743 
The Goat 4 - * not 
Bright foot of Orion, Regel 4 4 *4 
North = mA Bull "eve" 5 6|9 © 
# Theforng ſhoulder of Orion J 8| 5 32 
Former Star of Ortons Belt J I6 2. 57 
The Wig heſt Star of Orious Heal 5 c i 
Seutbern horn of the Bull J > 0p. 
| Middlemoſt Stay of Orions Be't 3 20 | 5 
The Lower Star of the Belt | 5 24 g) 
Right Shoulder of Auiga 5 3s jvec 
- | Following ſboulder of Orion _ 5 6 
© | Former Star inthe right bend of Orion 5 7. 
' | Thebright foot of It 6 7 —'Y 
; Syrius. The greater Dogg? 6 þ Ef 
The * inthe Belly of the great Dog2e 6 Eo 
forbveel towards the right ear | 7 


Y 


| Frocyeu  T be lifſer Dogge ”7 * 22 | 6. 32:\ 3 
The lower Head of IL 7 26 | 9 4* 6: 
Bright * inthe hipter deck of the ſhip, . $4 k1 ; 42; bs 
North Aſellus | 4 3 1M 18 
South Aſelins - 8 25" 7, 50 
The Head of Hydra, 9.12 |. 6,28 |: 
Lyons heart Paontoxes 9g $01 7 14! 

Star iz the binder part of 1yons meck 9 58,] 8 .32 
The Lyons tail © 11 32.] 7 32. 
The Virgins Girlle 12 39 | 6 .28 | 
Vindemiatrix 32 q6-j 7. SJ} 

' The Virg ins Spick 13-8 3 1” 

 Artturns 24 — 35 2 1 

| Left ſhoulder of Boptes 14 '19 | Set nt'|. 
SOutb Balance 14 - 33 } 4: 40}; 

| North Balance 15' © } 's 17 | 
Br ight Star of the Crown Is 29-1} 574. 
Brig ht Star of the Se pents neck Is 29 | 6:40 
An'ares. The Scorpions beait I6 :9 z 23 } © 
Right ſhoutder of Hercules 16+ 16 10 |.» 
Left Knee of Ophinchus 16 19 ;'5* $8] 7 

| Right Knee of Ophincbus I6 46 | 4 36j V8 
Head of Heycules 16 "<9 | 7-221 þ 
Head of Ophincbus 17" 20:} 7 107 Þ 
Bright Star of the Drag 015 Head 17 SO} Set mat] 23 
Bright Star of the Harp 18 22 | See ' mot} © 
The Taile oftheF ulture 18 '51:} 7. 144 # 
The Swans Bill 19 18] $ 52] 4 
Bright Stax ofthe Vulture I9 351 6 43 | 2 
Higher VV img of the Sway Ig 35-'| Set mot | Þþ 
Hig ber Horn of the Goat 20 © |'4 46: [| þ# 
Lowey Horn of the Goat | 20+ 3' | 4 33 | Xx 

| The Swans breaſt 20 | 11 | Set not j Þ& 
Left band of the wwaterbearer 20 29:1} $4: 

"The Swans taile 20 ZI | Ses not 
Lower Wing of the San 6 20,33 | 9 48 
_Left ſhou/der of theWaterbearer 21 13 [:5" 23} 
Girale of the Cephens 2x: 2 Set mot 

1-1 The mouth of Pegaſus FS 22: 2 6 '44 | 
feb ſÞ alder of the Waterbearer 121 47 | 5 50 
" Cemebaxe 22 22; . 3 2 28 

. 3 | % 422 4 .8 42 | 
og COTIBES , 22 49, | [4 13 

- 1 The band of Azd: owede - 123-52 SI | * 
k Wa che chair of Caſfoprie [23 55 ISe1_e | 
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FH A Table of the Suns Right Aſcenſion in Ho. and min; 


b 574 05 
71 140 F 39 


43 for every other day, in the following years. 
E |. January. February 
a } x660 | 1661 , 16*2 | 1663 1660 | 1661 4 1662 1663] 
F-1S | 1664 | 1665 | 1666 | 1667 1564 | 1665 | 1666 | 1667 
- & [1668 | 1659 | 1570 | 1671 1668 41669}. 1670 | 1671 
wl.ed 11672 | 1673 | 1674 | 1675 1672 | 1673 | 1674 |:1675| 
A P | 1676 1677 11678 | 1679 1676 11677] 1678 ' 1679 
1 FIT1931]1935,1934[19 33 21 49]21 43] 2142[2141 
[| 3þ1949]1944|1943| 1942] [2148|2151|2150(21 49 
| $1194911952}1951|1950| [21 56|[2159|2158[2157 
711957120 0|1959[1959| [22 3[22 6122 5|22 4 
© | 9j20.6][20 9]20 8120 7] [2211[2214j2213 [2212 
{tri 2014 1201812016120 16 22 19)22284122 27 2219 
© 123(2023|2026| 2025 20 24 | 22 27|2229} 2228] 2225 
- 115 | 2031 | 2034 | 2033 | 2032| | 22 34|2236[| 2236, 2235 
+1117 | 2039 | 2042 | 2042 | 2041 22 41|2244,2243 | 2242 
- 119 | 2048 | 2051 | 2050 [2049 | [22 49|225I1 2251 [225 
-j2r Sn: 2058 | 2057 | [2256 2250 | 2288 2257 
23121-4"21-7;21 6,21 5+ 723 3,23 6,23 6,23 5 
25,2112 {2115121 14,2113, :2311] 2314 |23 13, 23 12 
F [27|2120 2123 [2122 2121 EHEE 2322 | 2321 
[29122128 [2131213012129] 12326 F: 
bs | 7123 392329 23 28]2327 ICS 122| 121] 1 20] 
4 3'233712336(2334|2334| | 132] 129] 128| 127 { 
5123 441 2344 2365 2342] | 135] £35] 135] 1-34 
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| A Table of the Suns Right Aſcenſion in Ro. and min; | 
for every 0 ther day it the following years: , 


May | June. b 
1660 1 1661 | 1662 | 1663 1660 \ 1661 | 1662. | 7289 
| le | 3664 1665 | 1666 \ 1667 1664. | 1665 1666 } L0%# 
f,1 1668 | 1669 | 1670 | 1671 1668 | 1669 | 1679 167T 
Q | 1972 1673 | 1674 \1675] | 1672 $1673 [1674 | 5 
2 | 1676 11677 11678 11679 1676 | 1677 11678 11078 
I ts As Or nn Py me 
113 1613 15131413 25 5 21 152915 5 19 
313 2413 23132213 7 5 290 15 2815 2715.99 
| 213.3213 3013391329] 1558 5 36 [5 5 3% 
| 7\3 4913 39 13381337 5 46 [5 44 |5 4412 27h 
913-4713 47 346 (3 45 s 4 |5 53 |5 52.13 28 
\F 11423 5073192 2 2413531 16 216 176 0 298 
[1314 4 \4 a\4 34.0 16 111610 |6 1; 
is |4 1214 19 14 9 [4 9 | 6 19 1618 6 6 1618 
: 1714 19]4 38 54 37 4 16 6 28 16266 1.6 244/'® 
19]4 2814 27 1425 [4.22 63616 35 |© 4497 | 
\ 12114 35,4 35 1455 4331 1644 16 43 1 19 48 
7 23:4 44|4 43 4 42 | 4 41 65216516. 6 424 
5 | [2514 5214 33 4591449] |7. 91958 6 58,5518 
al $4. 07-F 114 591493 1957 7 9:7 |7 [7 218 
29'5 915 B15 715 5 7 17 \7 16 17 1517 Xs 
- 24 19 23 472?\ [9 2719 20 9, 24|4 
; 3217 31 1732] 19 3419 33 9 
7 zo |7 39 72S} [9 4219 41 \9 
a8\7 47 1749 9: 
56 |7 59 694 5719 55619 5549; 
418 3 2 10 4110 3110 2119. Wh 
u2 | 11 [$10] 101, 10130110 9110: RN? 
20 18 19 $ 18 1019] 1©O APART. 
29 18 27 $ 26\ | 102610 25 \, 1024 1102318 
36 F 25 13834] 110 33110 37 1C3&1 307 | 
a4 |8 43 |$42] 11049119 37 10291 103 
£1 |$ 50 \Bag| 11047119 47 1046 | 1045 
: 9 18/58 1857] [1055 |10 5411953] 1.55 
7 6 FE 4 [an 2110 3400 LEVE 
X. 19321_13E 1011 xs $111 $111 
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; for every other day, in the following Jours- 


7 Table of the Suns Right Aſcenſion in 0. and min. | 


pa, am 6ohbogt, 3 Yet em, Far bod ts we AA 


Septcmber.  Otober. 
I660 | 1661 1662 ] 1663 1650 \ 1661 [1662 | 1663 
1 1665. | 1666 } 1667 16s [1995 | 16 166 
x66 $4 1670 | 1671 |-*| 1668 I 1669 | 1670 ; 1679) 
0772 673 | 1674 | 1675 1672 11673 [1674 1? 1 He 
167 1677 77 11678 [1679 _ 11676 11677 1678 
| 1120|.11 19}þ.11 18 1118] 113 9113 112 $ 13 7 [13 — 
321 28| 11 27|.1126}1125] [1316(13 15[13 14 | 13 13 
' IT 35 [11 34 þ11 33| 11.32 132413 23)13 2213 2t 
7111 42]11.41þ.1140;11 30] 13311330 |13 29 | 13'2 
IT 49|1148|1147}11 46 13 39113 3 13 271133 
; [x1 56 I15511154111540 [1347113 46113 45 134 
12. 4|12:3112 2:12 xi [1354113 63 [13 52[1351 
1211} 32.410 12.9112 8 I 4 2114 1'14 0[1359 
1218{1217 :1216|,12 151 [1410 {1g-91|14 $114 
p 1.12.25 12 244 12 24112231] [1415141714 16|1415 
Y þ12'33 252 {1230 | 14 25 | 14 24 | 1423] 14 22 
3 41249 |12 39 |. 1237} 4143314 32 114 31 314 3c 
| i: 12 47 12 46 |. {1244} 11441]|14 49414 39114 3 
$24 3254 |1253 1251 | 11449] 14 48114 47 [14 46) 
13 2113 1143 0Þ1259t111457114 56114 55 114 54 
{18 November. December 
Fx115 9115 $1[15-7{15 6] J1718]1716[1715] 17 14 
{are i8)18 17115 16| 15 5 [17 2611725 | 17 24| 17 23 
5.115 26115 25115 24115 23] (17 35117 34|17 3311732 
1711534115 33115. 32115 31 1744117 43 [17 42 | 1741 
$1 911542115 4111540115 39 I7 53 7 1751 x4 
Ir5511155o0115 4911548] [18 24018. 1116 © 7 4 
11559['15 58 [1557 1556| [1811 i 10h a8 8 q[13 4 
116. 8]16 7116 61]16 5{\ [4820 81 1 00h 
1616|16 15:i1614|16 13] 1829, 4 [1827 | 
1625|16 24116 23] 16 22| [1838 1 37 1.1336 18% 
[16 34 16 331 3r| 16 30; 1184711845 13 44 34Þ 
1643116 41]16 40; [16 29; = 1354 418 | 
© T651 116 $0{[16 49 : 16 %| 19 4|19 34395211 gf 1 
P27 17 ALL <_n 15% fv 19. 2[i9) got 93 
29117'9 17 6 1 51 119 221 190 nous 
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The uſe of the former Taller. 


 Theuſeof theſe Tables is twofold : | 
Firft, They dire& us to finde at what hour and 
min-any of the Stars in the firſt Table, will be ups 
on the Meridian, or South-po nit; or ſeeing them 
upon the Meridian, they tell yoa exaQly the hour 
of the Night. 
| Secondly, They ſh:w at what hour and min: any 
Ot the ſaid Stars riſe or ſer ; and rherefore ſeeing a- 
ny of them, either in the Eaſt or Welt Horizon, you 
May readily thereby know: the true hour, of the 
Night. And becauſe the uſe hereof is of good:con- 
ſequence, 1 ſhall make further illuſttation thereof. 
Therefore if the ſouthiog be inquired,(eek (inthe 
ſecond Table) the Righr Aſcen on of the Star, from 
| which (\nbſtra& the Suns Rigbe 4/cenſion, (found in 
| the ſecond Table)and the remainer will be the crime 
of * Southing : therefore ſeeing any of them on the 
eridian, or ſouth point, as one ox other of them 
1510 it, or neer it at all times) you may thence pres 
ſeatiy know the hour by obferving the premiſes 
Examples. Suppoſe that upori the 15th of. Ofteber, 
catly in the morning, | ſhou'd-efpy the Pleiades, op 
ſeven Stars, upon the Meridian. or fouth point, and 
from thenge would know the true hour of the night, 
wherefore I ſeck' the Right Afec nfion of the ſeven 
Stars, in the firſt Table, which is 3 hours 38 min- 
E. and the Right Aſcenſion-of the Sun 1a the ſecond 
” Table, which (the 15th of Ofvber this year 16464 ) 
- 1844 v4 2 min, and becuuſc ſubſtraction cannot be 
* Mc. Lads co the right aſcenſion of the ſeven Stars 
E 24 hours; and from the ſumma 27 ho. 28 min. I de» 
E pot right aſc2nſion and the reſique 1s 13 
* ho. :6 mim from which taking 12, there remains . 3 
SO Y x hour = 
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” t hour 26 min.in the morning, for the true hour of 


” thenight, or time of the ſeven Srzrs coming to the 


ſouth the (aid 15th of otocber, which is (in a man- 
ner) the ſame in the years 16560, 1664, 1668, 1672, 
and 1676; yea, and that neer enough for every 
Quaternarie of years til] 1700, | 

Again, If the riſfiog and (etring be required, you 
muſt (by the Table) find the ſcmidiurnal Arch, 
which it you {ubſtra& from the time of ſouthing; 
it gives you the time of the riſing, but adding 
thereto, it ſhews the time of ſerting- 

Suppoſe therefore the ſame day you defire to 
know when the ſevenStrars riſc and ſet; ſeek there» 
fore their ſemidiurnal- Arch, which you ſhall finde 
in the Tablc 8 ho. 16. min: which being ſubſtratt- 
ed from the time of ſouthing 13 ho, 26 min. leas 
vcth the time of their riſing at 5 ho. ro min. at 
night ; but adding them together, it giveth the time 
of theic ſetting ar 9 hours and 42 min- the next 
morning: Therefore in caſe you ſhould ſee the ſe- 
ven Srars riſing that night. you may conclude itto 
be 10 min- palt 5 a Clock at night; bur if you 
ſhould fee them (in the Eaſt) an hour high, it is 10 
min. paſt 6, it 2 ho. high, then it is 10 min. paſt 
7, it 3 ho. high, 10 min. paſt 8, &c. 
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The Poſtſcript. 


FT: the Sixth Book of the preceding Treatiſe ( to 2 


om 


EN on, 


which the frve former are ſubſervient) I have 

in as briefe and plain a Method as 1 could, ſhewed 
exadtly how to Meaſure , Reduce, and divide all kinde © 
of Lands whatſoever, by the Geometricall or Plain 
Table ; and how thereby, to take the true Plot, Map , ® 
and Symmetry of” a whole Mannour, or Lordſhip ; * 
and to expreſs every particular Ground, Houle, '} 
Homſted, River , Street, Lane , High-way , ? 
' Mill, Grove of Trees , Lake, Pond, Spring, ? 
. or whatever elje ſhall be contained therein, accor= |; 
' ding to their true ſite and ſianding within the * 
Lordlhip: and to divide, take in, or tncloſe the. 
ſame, according to the moſt ſubiantiall wayes of Art. 
Whereunto is added ( as a-thing neceſſary fir every *? 
Surveyor ) moſt perfe# and eaſie Rules for taking 7 
the exa&t Dimenſion of all manner of' Superficies and 
Solids, as Walls, Tyling, Boards, Glaſs, Ta- 
piſtry, Hangings, Wainſcot, Ciclings , Pave- 
>, ment, Timber, Stone , and the like ; of” what 
(forme, faſhion , or proportion ſoever. Neither have : 
J been wanting , in the two following Boks, todeli= % 
orfuch things as are uſefull to be knewn of every 

| 2 Surveyors # 
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Furveyor, to which end we hate inſerted certajn 
Bae and perfef? Rules, to take the juſt Altitude "or 
Wight, of any Tower, Steeple, Turret , Tree, 
or other thing , either acceſrible, or inacceſ1ible, ſe- 
© werall wajes; and to firde the true diftance of any 
F place from you , whether it be within ſight or not; 
: Towbich, in thetenth and laft Book, wehave ſybjoyned 
warany caſie Rules and Tables, as well Aſtronomi- 
call, as Horologiographicall , variouſly performs- 
rd Problematically ; which doubile/s will yield mat- 
er of delight end recreation to the ingenuous Sur- 
Fveyor; yea, and to every Artificer , and Tradcf- 
| man'zz gererall, who (no doubt) ſhall alſo finde abun- 
© darce of profit, in the reading and prafticing there= i 
= of: Lafth , I here thought good to admoniſh my | 
# Readers, tht whereas, 1n the ſixth Book, we have 
* (for brevity ſake, and for fear of overburdening you 
| ith varieties) ſkewed how to perform, and accompliſ® «|| « 
* arp Work of Plotting Land by the Table alone, as | 
* being the moſt abſolute of all ather Tnſtruments yet 
| ſich as id to effeft the ſame by the Theodclite , 
{ Circumferentor, or Peractor, ſhall ( to their preat 
E coment) finde the uſe of them, plentifully taught, by 
= my loving Friend Mr. William Leybourn, i his 
= Complcat Surveyor, Printed in Folio, 1657; for 
& Mr. George. Sawbridg, at the Bible oz Ludgate- 
E Bill : wherein Lebath inzeniouſly, (Artiſt-like) bags © 
peed the ſame , to his exiteding commendation, $8 
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| pick Book 7 refer yor. IEEE = I 
= Mary other Inftruments have been deviſed: for 
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